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LETTER OF TRANSMITTAL 


HoNORABLE RICHARD KIRMAN, SR., Governor of the State of Nevada, 
Carson City, Nevada. 

DEAR GOVERNOR KiRMAN: The Department of Highways presents 
herewith its Tenth Biennial Report, embracing the period July 1, 1934, 
to June 30, 1936. 

This report sets forth the work of the Department during the bien- 
nium, and also outlines the proposed construction program for the 
next fiscal year. 

Much eredit is due to the United States Bureau of Public Roads, 
the County Commissioners, and the citizens of the State of Nevada for 
their splendid cooperation; to the employees of the Department for 
their sincerity and industry, and to yourself and the members of the 
Board for the valuable aid and encouragement given in conducting 
the business of this Department. 

DEPARTMENT OF HIGHWAYS, 
Rosert A. ALLEN, 
State Highway Engineer. 
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DEDICATION 


This report is dedicated to the United States Govern- 
ment and its various agencies that have made it possible 
for the States of the Union to continue their wide-spread 
road-building programs. 
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INTRODUCTION 


The report contains, in tabulated form, detailed statements of moneys 
received and payments made from the State Highway Fund. 

Also contained herein are statistical data showing mileage and types 
of roads constructed, number and types of structures constructed, 
status of the State Highway System at the close of the biennium, pro- 
posed construction program for the fiscal year 1937, and maintenance 
costs, together with departmental activities and other information and 
data incident to the work carried on by the Department during the 
biennium. 

It is to be observed that the tenth biennial report contains informa- 
tion on added departments with respect to the number contained in 
the previous report. Since the spring of 1935, the State Highway 
Engineer has been authorized to add the following departments to the 
highway organization: Planning, Architectural, Publicity, Personnel, 
Statistical (Labor). The first named, Planning, is being conducted in 
cooperation with and at the major expense of the Government. A 
statement on each of these branch activities is carefully set forth in 
the body of this report. 

The Department has consistently worked in cooperation with the 
Government in the employment of relief labor and the promotion of 
such projects as would tend to absorb the maximum of available 
workers. 

In this respect, a very enviable record was achieved and Nevada 
was the first State to complete its quota of relief labor under the road- 
building program. 

Particular attention is called to the recently completed Highway 
Research and Materials Testing Laboratory, which, with its complete 
scientific equipment, is considered one of the most modern structures 
of its kind on the Pacific Coast. 
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PERSONNEL 
Bernarp C. Hartunc, Secretary to State Highway Engineer 


The Personnel Division of the Nevada State Highway Department 
was organized at the time that Mr. Allen, the present State Highway 
Engineer, took office on May 1, 1935. The initial step in setting up 
this new division was to compile a comprehensive organization chart 
which would show the assignment and location of each employee work- 
ing for the Department. 

In addition to this, active card records of each employee were pre- 
pared and filed in the central personnel office located at Carson City. 
These cards are referred to in cases of adjustment, transfer, relocation, 
discharge or reappointment. All applications submitted to the Depart- 
ment are accordingly filed and are reviewed when additional personnel 
is required in field or administrative work. 

Departmental functions may conveniently be divided into adminis- 
tration and personnel, design, rights of way, testing and research, 
planning, architecture, roadside improvement, surveys and reconnais- 
sance, construction and maintenance. Administration of each of the 
five highway divisions in the State is exercised by the respective Divi- 
sion Engineers, while authority over the entire organization is vested 
in the State Highway Engineer in Carson City. 

At present there are approximately six hundred and fifty employees 
directly connected with the Department. The Headquarters Office in 
Carson City has an average working force of approximately 100 people, 
including engineers, draftsmen, stenographers, clerks, ete. 

The employees in the field are contacted regularly through communt- 
cations, memoranda, or by personal visits of administrative officers. 
This procedure enables the State Highway Engineer to keep in close 
touch with all personnel problems and to determine the progress being 
made by these workers. 

_A great deal has been done during the past year with respect to 
the improvement of working conditions of the individual employees. 

This has involved the building of better maintenance stations, 
improvement of repair shops, purchase of additional equipment in 
the field, and various improvements in the Headquarters Office at 
Carson City. 

Plans are now under way to improve and rebuild the living quarters 
of the maintenance workers employed in outside stations, and an experi- 
enced staff of field architects are busy drawing up the necessary plans 
and specifications. This means that the men will be better satisfied to 
live and work in isolated parts of the State. 

The Headquarters Department in Carson City with its modern 
office equipment, improved lighting and sanitation, has been conducive 
to the promotion of a better spirit among all of the employees. The 
office at the present time may be regarded as one of the most modern 
and well equipped in the western States. 

As a cooperative measure the personnel department has been in 
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constant touch with the American Society of Civil Engineers in an 
endeavor to adjust wage levels in conformity with those schedules 
advocated by this authoritative organization. This contact has proven 
eminently satisfactory. . 

The promotion of safety has been one of the most important features 
of the personnel work, and all employees have been urged to comply 
with the program now being sponsored by the Department. Although 
this activity started in February of 1936, the results up to date have 
been most encouraging and an active check indicates that only the 
minimum of accidents have been recorded in the Department. 

The purpose of the personnel office has been to effect a more satis- 
factory classification of employees, to compile an accurate summary of 
the employee’s record while in the Department, to provide for more 
satisfactory working conditions, and to establish programs of mutual 
interest such as safety, recreation, ete. 
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CONSTRUCTION 
Art Lorortu, Construction Engineer 


FEDERAL APPROPRIATIONS 


For the biennium ending June 30, 1936, Federal funds in the 
amount of $8,123,451 were allocated to the State of Nevada for con- 
struction of highways, bridges, grade separation structures, and for 
highway planning. 

A complete segregation of the funds for each year of the biennium 


follows: 
FISCAL YEAR 1935 


Type of fund Designated construction Amount 
RINGS celts Meer aomeee gh Sore nae (Oya Jeveyelkeneeul PNOCh tSpySikeraa ee ase a Gl oaosorlan 
TN eh TS aoe we ek iE oe Not on Federal Aid System and out- 
EKG er Gil POIRBNEKS a ee ee eRe ee eee te 852,000 
TINTON Eee ee eee eer Soe ee ALARA GL Sots tee ee hah te ee EDs 100,000 
HAY Deed Mee tae ee ee ee eee ANVAWeroneNesl al TonulollTKe ale aUG KS. shee oe ee 542,125 
JIN Sool os Meee Lop ak ne rans ss Sure EeAwOke. lollewanenbaker go ee Eee PA Sey 
National Becovery Fund totalic 2) ne conic tees ao ene nate Sects eee comaermnnennees $2,844,481 
FISCAL YEAR 1936 
AWW TES TSN O sees 2 eer eecee 2 On secondary system—Not on State 
MELTS Wahye Vis UCI eee ee rece eee esene e-em $504,128 
AY, Vls, ol OSS as eae Bam ga eee eee rs On State Highway System—Not on 
Medea WANG Sy StCiles cs cee ee renee eee 677,000 
NYiUiieat ORD Be ace ey oe ee eee diay CO Releieh whee ne ek Pena ne i ts len ee ie eee 564,000 
NY Vat CAC al erence ee eee oe ee ere ‘Oval Taeelevaznl JNiel, TSySiwera gts ee eer 464,300 
AV. i Daan Coed & eae ae Se ete ee Grade crossing elimination on Fed- 
neil PNGIG le ROS eld ah ere ees aes ecerers 260,428 
Wes Gay Mie Se eee en Grade crossing elimination in cities... 503,524 
Wis GoGo Bees Grade crossing elimination off Fed. 
eral Aid System and not in cities... 110,000 
W.P.S. O. and W. P. M...... ESI AeEAWAOKS jOlbeb Anan ayes oo lene k cheer eee Serene 46,954 
Works Program Bund totals....2..c.c. 2-2-2 -22--senne- shana secennecernen scan nn mese nga ener nen necmnnanaennaan 3,130,334 
sO oc gah ati eed MA oa Ran as RSE @nielied erat) oATCs Sy Ste ieeeece see eee $1,571,569 
7M NG RAS SRG SN RE eT RR DO Sipe: ollewonabnyess coos ke Ate Bee 23.902 
Meadetal Aide BUN Ota coe cetera en cree ner Seda tees re mm are ease neen gene seeaneesnnes 1,595,501 
HEU sta Ss Pee ae eee ON ee ae ete Through public lands...........---.---------------------------0-00+- 553,135 
CL TA E OT aN sti ee eee ae eR ee sce a ae ceee ee ee IA Arg stare gee ne se amnesty $8,123,451 


In the tables that follow will be found complete statistical data 
showing construction during the biennium, and status of the State 
highway system at the close of the biennium. 
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FEDERAL AID HIGHWAY SYSTEM IN NEVADA 
The total mileage on the Federal Aid Highway System in Nevada is 


1,781.77, derived as follows: 


Estimated total mileage in State at passage of amended Federal, Aid 
Highway Act in 1921 was 22,000. 


Original allotted mileage of Federal Aid System by Federal Aid Act 


GE LO2TF 1 T25 OF 220 ince ee ae ee ee ee EY ING pee f 1,540 
Additional 1% added by virtue of completion of original 7% systemy 
(15%: OF 22 OOO pe hie i a ate Na ae ee ee rie 220 
Additional mileage through reservations allowed by section 3 of 
amendment, dated May 2 by 1025 ogee yet ee ZF 
Total allowable mileage of Federal Aid System as of June 30, 1936___... 1,781.77 
SUMMARY 
Mileage of Nevada Federal Aid Highway System 
PA Total Total Grand 
Route eligible ineligible total 
No. mileage mileage mileage 
aL i ee eee Ak Pe ee Ne ee SEE Semen 416.83 2.10 418.93 
Y SRE E, BE Ae SIENA hj PMP ecient ce Bw ee (A Ne wD es ae OBEN Rhee Dw ELS EO eek Papier Meee AD 2. Qik 
Oickct fen cape a a oe he at Ree Re Sk ye ee ee Tee Seed ee ee S000 Benz 306.53 
eg SEE Bd AE ek Rel cane OES eee SCENE RO ie ase ee OS (Coon Wee ane ee Uaake 
ERE ee OR ey iae RE ys IE Fs RD Mates DOE NB dS. Hs Ws ete Ve Nt LO eae eat see 128.14 
Ota eee ee nae Cetera ch stat dR i NS ee te eS EA SOANE 5 3.8 74.04 
IOS A Se ie WEST tee pc ST TU eth ONE eee Fee SS IS SE he He eal L102 118,23 
eae SeenON ees SN RES OMT eT ee Ries ee ws PSR 2185 7 eo Pee SRS Deh eed ele ee ete: 
Oe Seattle ee ee OE eRe Se enaiee Nc PR en eee en Ree Oi U2 ee 67.92 
iQ) ee eh, Se A TT ee chs ty Bere ee oe tele iy oat ees ee Up RR A Fi lesa? Eee AA ee Woes: 
I Hage Spe etl tere arte b, MDa as WIR Nee Rh gs oath’. Sore week J. F8 Speen ty 3 ee a Wa Rg an ET Meee 11.70 
Kae ee AS ot BYES aS at hy Bonen Or a SORE Me UE 2. Seley 2 ae eke CSD OI ole ea eae 34.17 
fi brs Pee ate nei SON Fetes Cin ee Oe la Oa ei eel OE a ee Ee ne Dekomne eee eee 22509 
Potales aur el Jase Oe yan a ee ae eee Ee ey 1,775.43 6.34 1,781.77 


Additional Mileage Allowed by Section 3 of Act Approved May 1, 1928, 
as Revised by Surveys 


Mileage 
Pyramid “Wake; Indian. Reserva (O02 ce cn np etree eae opti besten eee ed ee 2.000: 
Wialkerslake indian: Reserva tia lees. 2/52 eee eee ee eae eek eee es eee ee 4.87 
Loiyabe WNational. Bh Oreste 2 ee sees ok eee et ee ed ec oan a eee eee ae Oe Dae 
ING@Vada Nationale MOres tix. tree ee ee ae re aT eee ee ae ee 5 ales 
EL OUEDL 5 Steves kee ae ask eee ater toe OE Ee SURO Te Sk, De eae ee ol eR ee a es 
Miléaice allowed in eb ederal SAid 2S yisiternie scr cee eee ee eee ee 1,760.00 
rE OR GNA foes 2S co Bias BU PEN ie Sa Bod Rectan ce a eget ee Ae a eae ae eR Se LOL 
Total ehleible wmilea se cine approved. VOULESM se. eee tee ee eee Lt 7 bee3 
‘Totaltinele bles milegeer Lito US hie wl tl Ces eee oe ee oe me eee Sa 6.34 
Balance: avatla ble orane wail lege ea ans ake le es en ee ee oe ee ee 0.00 








*Before any projects are approved in any State, such State, through its State highway 
department, shall select or designate a system of highways not to exceed 7 percentum of the 
total highway mileage of such State as shown by the records of the State highway department 
at the time of the passage of this Act. 

;+Whenever provision has been made by any State for the completion and maintenance of 
a system of primary or interstate and secondary or intercounty highways equal to 7 percentum 
of the total mileage of such State, as required by this Act, said State, through its State 
highway department, by and with the approval of the Secretary of Agriculture, is hereby 
authorized to add to the mileage of primary or interstate and secondary or intercounty 
systems as funds become available for the construction and maintenance of such additional 
mileage. —Excerpts from section 6 of the amended Federal Highway Act of 1921. 

~The system of Federal aid highways on which Federal funds may be expended in any 
State may exceed 7 percentum of the total highway mileage of such State by the mileage of 
roads on said system within National Forest, Indian, or other Federal reservations therein. 

—Excerpt from section 3 of amendment dated May 21,1928, to Federal Aid Highway Actof 1921. 
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TABLE NO. 3 
Miles of Highway Constructed During Biennium, and Miles of Highway Under 
Construction at Close of Biennium on State Highway System 


Miles under 
Miles completed construction 
during biennium at close of 
July 1, 1934, to biennium 


Type June 30,1936 June 30, 1936 Total miles 
Grushed.srav else. =e fenct sn eee eae 44.36 107.87 Le 2023 
LRA@ AUC AONE ICY OL aE WME es Ant ee ee ee ADL T3 192.90 *6 44.63 
Plan taxes nialtese 2 oe eee ee 20 A See ig ean! 29.48 
IMs verae eae (MCC RIASEWOW)) oS he OG meen mi ear e  Ae 0.86 
INS Dati CsCOMC TCT eee a see see ee eer 4.86 4.86 
Portland cement concrete......-.....-..------2-- (PE pean es hee ee Soe 0.57 
GON O SLUCE tee eee eae ne te tc nae ler ene. ED (tee ee mene ters ee 1,20 
NO Vet Geers eee eer Re ee ee 528.20 305.63 833.83 


*Includes 241.17 miles oiling only. 
GENERAL Note—No duplicate mileage shown in this chart, e. g., graveled mileage subse- 
quently oiled during this biennium is listed as Roadmix Asphalt and not as Gravel. 


TABLE NO. 4 
Miles of Highway Constructed During Biennium, and Miles Under Construction 
at Close of Biennium on Roads Not Included in State Highway System 


Miles completed Miles under 
during biennium construction 
July 1, 1934, to at close of 


Type June 30, 1936 biennium Total 
Grushiedteiranviel is. a6 as) eee ee ee eee 10.75 PP SeOM 23.82 
cEV@ avelox a S Ola tee oa ke wee 2 LE ee See eee 8.40 8.40 








ERO Cal Giese nae SRE se eee ee Le cee eae 10.75 21.47 32.22 
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TABLE NO. 9 
Forest Highway Fund Apportionments to Nevada 


EV ee OM A REL a ohh LI Ne, Oe $55,352.00 
19.99 ch. MONE optic eh oe te Nien Oa een Rien ape Re 152,632.00 
EG Wk te Tae Ae Pee tr eBid Bd Hace 5 ON 75,915.00 
(UDG cab dee ey ian ae neat AAS ee, rr a eee 75,799.00 
1926.0 ioe ME tee ire a Bae eee eons Ueno es 97,249.00 
rT Saas IIR AM SPI ie es ok eT rine Ce Me SE Se a 96,939.00 
Ey) ena YE Beh cea Nee OREN Vai Oni 96,603.00 
LOB 0 i ROM Le eet ee ee iE oe RA ee ans 93,867.00 
109 (icc ee elec mtd ett, pee mtn att Set ata uae eines serie! 94,463.00 
SITs CANORA Ayn as Aes PAE 102 Wee ORES | 187,058.00 
ETS brani ea es eNO NF os Bere eons Oe eit Aa 187,008.00 
{OS dsire tetas ak Ra a ee ee ee 319,204.00 
LOG 4s ra ol eet eee EE 2 ure Se ee eee 312,310.00 
19855 voles Se Clk dame ine ene ee eee 132,492.00 
TY Meet ee ne Ah bins aN ne Ee Nice AR 131,537.00 


TABLE NO. 10 
Status of Mileage on State Highway System by Types 


As of As of 
Type June 30,1934 June 30, 1936 
ATUL IAD TO VEC Se acne eae ae tee ore oe ee 1,613.40 QS Lou 
CGE. GOGAT ca ee ae ee, Me ree 90.40 *73.44 
Total, NONSULTACe Cees soe ee eee een ee cee 1,703.80 2,446.51 
Select materialise eee ee See ee nee PRON UGTA WN Sie a oe 
Crushed gravel Onmstone Das Giese ee 921.60 ATTA 2 
ROaGmMix asp ls Gee ee ee ee ee eee 1235.90 1,811.64 
Mimulsifiedsasphaltic reurecd i eee eee ee eee eee 2.82 
Plant Pe ee eee ee ees 58.40 89.01 
Aisphaltic GOmeretel -sx. Bet oe ee 35.00 35.30 
Portland Gement Concrete oes enee ee eee eee 29.90 23.42 
Miswells. neous she oie og ee Se oe ee ee ee eee 3.01 
Mota lL Sura CCG Ree ee eaten ee eee 2,303.00 2,442.92 
GrandtOtailiccciA eS es oe ee ee eae 4,006.80 74,889.43 


*Included in Crushed Gravel on chart showing status of work on State 
Highway System. 

+882.63 miles added to State Highway System by legislative enactment 
in 1935. 
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Construction View of Second Street Underpass Under the Southern Pacific 
Railway near Reno. The Extreme Skew of This Structure Provides a 
Safe Tangential Approach to the Truckee Highway. 





North Approach to Alameda Underpass, Reno, During Construction. 
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TENTATIVE HIGHWAY CONSTRUCTION PROGRAM 
FOR THE FISCAL YEAR 1937 


At the date of compilation of this report (September 1, 1986) all 
funds appropriated for the past fiscal year (1936) have been expended 
on completed construction projects or are now under agreement for 
projects under construction. 

Nevada’s regular Federal aid allotment of funds for the fiseal year 
1937 amounts to approximately $1,600,000. These funds authorized 
by the Hayden-Cartwright Act of Congress of 1934 must be matched 
with State funds to the extent of 13.48% and are applicable to con- 
struction and reconstruction of the Federal Aid System of highways 
which comprises the greater part of the main trunk highways in 








Reinforced Concrete Bridge Near Eastgate, Nevada, Eliminating Dangerous 
Crossing of Cloudburst Wash. 


Nevada. No part of this appropriation can be spent on roads not 
forming a part of the Federal Aid System. 

Table No. 11 shows the proposed allocation of these funds through- 
out the State. 7 

The Hayden-Cartwright Act of 1936 passed by Congress this year 
provides for the appropriation of approximately $200,000,000 through- 
out the Nation for highway construction for each of the fiscal years 
1938 and 1939. 

The allotment to Nevada for each of these years will be approxi- 
mately as follows: Federal Aid, $1,595,000; Federal Lands, $553,000 ; 
Feeder Roads, $320,000; Grade Crossing Elimination, $220,000. 

These funds become available for use on July 1, 1937, and ean be 
placed under agreement as early as January 1, 19387, thus ensuring 
uninterrupted construction progress on Nevada’s system of highways. 
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DIVISION MAINTENANCE AND 
CONSTRUCTION NOTES 


DIVISION I 


HEADQUARTERS AT LAS VEGAS 
Aucust BERNING, Jr., Division Engineer 


An idea of the magnitude of the work completed in Division I at 
the close of the biennium is most easily visualized by the following 
brief summary: 


Graded and graveled mileage....................-.....-- 166.58 miles 
COL re rege, ere is PT Re Ne eee aera e 238.29 miles 
DUATAL TVET OLLIE ghee eet ea no RA ey cease Sa rae? 15.13 miles 


Two timber pile bridges. 
One grade separation structure. 


In detail the work consisted of grading and graveling Route 5, from 
fourteen miles west of Las Vegas to thirty-three miles south of Beatty, 





Typical Section of the Completely Paved Arrowhead Trail in Clark County 
South of Las Vegas Near Sloan. 


a distance of 6.7 miles. Oil treatment was given 81 miles of highway 
between Las Vegas and 33 miles south of Beatty. 

Between Las Vegas and Midway, Route 5 (U 8 466), ten miles of 
shoulders were widened and paved with oiled gravel, and necessary 
additional structures and drainage ditches were constructed. Between 
Alunite and Searchlight the first eight-mile section of improvement 
was completed. 

On Route 6 (U S 91) the highway was graveled and ciled between 
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three miles southwest of Apex to Apex, and from 4.4 miles southwest of 
Crystal to Crystal. This unit included the construction of a large 
reinforced concrete box culvert and underpass. Between Jean and 
Bard, the roadway was graded and surfaced with plantmixed oiled 
eravel. 

From Junction of Route 6 (U S 91) to Nevada State Park Museum 
on Route 12, through the Muddy River Valley, thirteen miles of road- 
way were constructed, and surfaced with oiled gravel. Two large 
piletimber bridges were constructed over the flood control channel 
near Logandale and the Muddy River. 

On Route 7, from Alamo to four miles east of Crystal Springs, the 
highway was graded and graveled. Oil treatment was given ninety 
miles of the total length between Glendale and four miles east of 
Crystal Springs. 

Between California-Nevada State line near Death Valley Junction 


ae “5 





Typical Timber Structure to Eliminate Dangerous Dips. Located Two Miles 
South of Las Vegas, Nevada. 


to Junction of Route 5, south of Beatty, seventeen miles of highway 
were constructed and surfaced with roadmix gravel. 

A paved highway twenty-one miles in length was constructed under 
the supervision of the United States Bureau of Public Roads with 
Federal Land and Forest Highway funds between junction of Route 
5, near Las Vegas, and the west boundary of Dixie National Forest 
in the Charleston Mountains. Three redwood timber bridges were 
ineluded in this project. 

Within the city of Las Vegas, 2.51 miles were graded and gravel 
surfaced. The work included construction of curbs and gutters and 
eravel footpaths. 

On North Main Street (US 91), Route 6, between Las Vegas Creek 
and North Las Vegas, 1.56 miles of sidewalk were constructed parallel 
to the portland cement pavement. 

Projects now under construction, or to be constructed, include 26 
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miles of grading and structures and 31 miles of gravel surface between 
Crystal Springs and 14 miles west of Caliente on Route 7 (US 93). 
This piece of construction will complete the highway link between 
Las Vegas and Caliente. An underpass and approaches under the 
Los Angeles and Salt Lake Railroad at Clark Avenue in Las Vegas, 
on the Las Vegas-Tonopah Highway, will be placed under construc- 
tion this fall. 

At the close of the fiscal year ending June 30, 1936, 431 miles of 
road were being maintained in this division, while at the end of the 
previous biennium, June 30, 1934, 303 miles were being maintained, 
or an additional 128 miles. 

All highways with the exception of Crystal Springs to fourteen 
miles west of Caliente, a distance of 31 miles, and Alunite (Railroad 


| 








A Portion of the Arrowhead Trail in Clark County near Erie. This Highway 
is a Portion of U S 91 Between Salt Lake City and Los Angeles. 


Pass) to 8.3 miles south are hard surfaced either with roadmixed oil, 
plantmix oil, or portland cement pavement. 

Due to heavy traffic, which includes a great many freight trucks and 
busses, constant maintenance is necessary on all highways in Division 
I, particularly on U S 91, Los Angeles-Salt Lake, and U 8 466, Las 
Vegas-Boulder City, highways. Patching and reconditioning of road- 
way surface and repairing shoulder breakdowns are the most impor- 
tant maintenance features. From June until October the entire 
division is subject to cloudbursts and floods which cause considerable 
damage to highways and necessitate constant patrolling and repairing. 

The highways are being made safe for the motoring public by the 
painting of center stripes on the highways and the placing of guide- 
posts on structures at edge of shoulders and outside of curves. This 
work is of great value in the protection and guidance of traffic. Most 
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of the traffic throughout the desert occurs at night, at which time the 
center stripe and posts are of particular importance. Since June 1935, 
seventy-one miles of traffic stripe and two thousand guideposts have 
been placed on U S 91 and 466. It is proposed to erect two thousand 
more guideposts on other routes, and to paint eighty-five miles of 





Steel Pony Trusses Over Muddy River Near Glendale, Nevada. 


additional center line on U 8S 91, thus completing the marking of this 
route from State line to State line. 

During the winter of 1935, snow removal was a part of the main- 
tenance operation on the Charleston Park Highway. This allowed 
hundreds of motorists to enjoy the winter sports in the sceni¢ Charles- 
ton Mountains. 
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DIVISION II 


HEADQUARTERS AT RENO 
J. L. Hancock, Division Engineer 


Perhaps one of the most outstanding achievements of the Depart- 
ment in this division during the biennium is the recently completed 
Geiger Grade Highway. This stretch of road, 7.45 miles in length, 
composes a link of the Comstock Highway and provides a direct all- 
year route from Reno to Virginia City. It replaces the old narrow 
Geiger Grade route, and although longer, the elimination of dangerous 
curves and the maximum 6% grade, making possible a high-gear road 
over the high range of mountains, will shorten the driving time. 

The construction of this highway is considered one of the largest 





New Geiger Grade Paved Highway in Washoe County, Rounding a Volcanic 
Knob. Truckee Meadows, Part of the Carson Range, and Peavine Peak 
in the Background. 


man-hour jobs undertaken in this State, and required approximately 
one year to complete, a large portion of the work being necessarily per- 
formed by hand labor. The highest total pay roll for one month con- 
sisted of approximately 500 names. 

It is an extremely heavy type of construction, 90% of the yardage 
consisting of solid rock which necessitated drilling and blasting, The 
largest cut required the removal of 31,459 cubic yards of solid rock. 
A total of 80 tons of powder was required for the project. 

The contemplated construction of a five-mile stretch of road, which 
lies on the top of the Geiger range, will serve as a connecting lnk 
between the completed Geiger Grade Highway and the near-completed 
Silver City to Virginia City stretch. The three projects when finished 
will comprise a loop from Reno to Carson City via Virginia City and 
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Silver City, and is recognized as one of the most scenic drives in 
Nevada. 

Nearing completion are two large construction projects located in 
the city of Reno—the West Second Street underpass and Alameda 
Street underpass and bridge. All three structures are of concrete 
and steel construction. 

The West Second Street underpass, situated just outside the west 
city limits of Reno, connects West Second Street with the Truckee 
Highway and replaces the old condemned underpass. This new struc- 
ture is designed to relieve congestion of traffic on Fourth Street, which 





Curves Along the Upper Stretches of the New Geiger Grade in Washoe County. 
The Grade of This New Highway Averages Less Than Five Percent. 


is the link connecting the main highway through Reno, also to elimi- 
nate bad curvatures, poor visibility and other hazards to safe driving. 
Although pedestrian traffic through this pass will be light, the new 
structure provides the advantageous feature of two pedestrian tunnels 
equipped with electric lights. 

An interesting problem encountered during the process of excava- 
tion was the contacting of an underground river channel. This water- 
flow, it is estimated, at times rises to an elevation approximately five 
feet above the low point of the roadway through the pass. 

This unexpected condition was successfully solved by placing a 
weight slab of concrete under the roadway and structure to counteract 
hydrostatic pressure, and waterproofing the entire structure. This 
water seal was accomplished by the placing of membrane waterproof- 
ing consisting of three layers of asphalt-saturated cloth; each layer 
sealed together with a mopping of asphalt. Also, all surfaces con- 
tacting the backfill are protected with redwood sheathing. The sur- 
face and roadway drainage is provided for by gravity drain into a 
concrete sump located at the east end of the structure. The water is 
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then electrically pumped into an irrigation ditch which drains to the 
river. This unusual condition necessitated the additional expenditure 
of approximately $10,000. 

The Alameda underpass and bridge across the Truckee River on 
Alameda and Wells Avenues, between Fourth and Second Streets will 
divert a large portion of through traffic from overcrowded Virginia 
and Fourth Streets. This project eliminated a blind grade crossing 
and the old cattle bridge across the river on Park Street. Also, included 
are concrete approach retaining walls from Fourth Street to the under- 
pass and street improvement of that stretch of road between Second 





Mine Workings and Dumps at the Foot of Mt. Davidson, Virginia City, Reached 
by the New Geiger Grade Loop Road, “The Trail of the Pioneers.” 


Street and the Truckee River. This underpass also provides pedes- 
trian tunnels. 

It is contemplated that both projects referred to will be completed 
by November 1, 1936. 

Another outstanding undertaking is the construction of retaining 
walls on each side of the road near Lawton Springs on the Truckee 
Highway. This structure was erected during the winter of 19385 and 
1936 as a day labor project. 

These walls were designed to correct the hazards caused by the 
Southern Pacific Railroad Company tracks which ran just ten feet 
from the highway, and, also, to prevent the loose rocks from rolling 
on to the traffic lane from the gravel slope seventy feet above. The 
walls are approximately 900 feet long and vary in height from four 
feet to sixteen feet; four feet to twelve feet in width at the bottom, 
and one foot at the top. 

Due to the condition of the rocky side of the mountain and the 
large irrigation stream at the foot of the slope, it was not possible to 
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cut into the slope by blasting, so all solid rock was handled by man 
labor. 

The major difficulties encountered during this construction were 
protecting the men from the falling rocks and preserving the concrete 
from the freezing temperature during the winter weather. Despite 
the unfavorable conditions and limited amount of working space, 
traffic was maintained throughout construction. 

A tabulation of the entire work done in this division during the 
biennium indicates that 170 miles were constructed and reconstructed. 

The maintenance department of this division has developed into 
a very efficient unit and has kept in step with the many changes in 
applying improved methods of maintenance, discarding obsolete equip- 
ment, and replacing it with modern machinery designed to meet the 
rapid advances in highway construction. 

This particular division is confronted with the problem of heavy 





Junction of the New Virginia City-Silver City Highway and the Old 
Highway at the South End of Silver City, Lyon County. 


snowfall during the winter months, but with competent help and pro- 
per equipment we have been successful in cutting the length of time 
such conditions hinder the flow of traffic to a minimum. The cost of 
snow removal has also been lowered by the construction of additional 
snow fence which prevents heavy drifting of snow. 

The important item of signs and markers has received considerable 
study, and as a result we believe this division is thoroughly signed, 
with appropriate guideposts erected in the most advantageous loca- 
tions. Also, many miles of center line have been painted and arrange- 
ments are under way for the placing of many more miles of such line. 

A commendable expenditure has been the construction of three stor- 
age garages for maintenance equipment with separate building for 
gasoline and oil. These have been constructed in Lovelock, Carson 
City, and Fernley. 
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DIVISION Ill 


HEADQUARTERS AT ELKO 
F. H. Depp, Division Engineer 


Construction during the biennium in this division was quite exten- 
sive. On the Victory Highway, within the confines of this division, 
the projects consisted of: 

(1) Concrete pavement through the city of Elko, including widen- 
ing of old slab, curb and gutter, and extensions. 

(2) Overpass structure over the Western Pacific Railway at Deeth. 

(3) Overpass structure over the Western Pacifie Railway at Dunphy. 

(4) Widening of the Southern Pacific underpass at Winnemucca. 

As of June 30, 1936, all grade crossings on U 8 40 had been elimi- 
nated except for the little-used crossing over the Nevada Northern 
Railway near Oasis. 

That portion of U 8 93 from Wells to Nevada-Idaho State line was 





Reinforced Concrete Bridge Over Humboldt River in City of Elko, Nevada. 


completely paved. This, together with the construction of a concrete 
overpass over the Southern Pacific Railway at Wells, comprised an 
outstanding step in completing our interstate connections. 

With the completion of 25 miles of grading and eraveling from 
Wells southerly, US 93 from Idaho State line to a connection with US 
91 at Glendale will be entirely completed except for necessary oiling 
of the gravel surface through several remaining sections. 

Another extremely important interstate artery will be provided by 
the completion of a contract for oiling the present gravel surface from 
Paradise Hill, north of Winnemucca, to the Oregon State Line at 
MeDermitt. 

The construction of a conerete bridge over the Humboldt River in 
Elko, together with one mile of approach road, marks the beginning of 
construction of the highway connecting the city of Elko with. the 
Lamoille Valley and scenic Lamoille Canyon. A portion of this road 
will also be common to State Route 46, between Elko and Hureka. 
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Construction of Nevada Route No. 11, from Elko to Idaho State 
line at Owyhee, was started in August 1935, and at the close of the 
biennium on June 30, 1936, fifteen miles had been nearly completed 
and the construction of ten more miles started. When this route is 
completed it will be used for interstate travel; it will serve as a feeder 
road to Elko from the ranch and eattle district of northern Klko 
county; and it will assist in bringing trade to Elko from Mountain 
City and other mines. 

Outstanding structures completed, or under construction, at the 
close of the biennium include the overpass over the Southern Pacifie 
Railway at Wells, two overpass structures at Deeth over the Southern 
Pacific and W estern Pacific Railways; an overpass over the Western 
Pacific Railway at Dunphy; a large bridge over the Humboldt River 
at Elko, and two major structures in Winnemucea, consisting of an 
overpass over the Western Pacific Railway and a bridge over the Hum- 
boldt River. The bridge design is a splendid combination or archi- 
tectural beauty and structural strength. 


a ears 
i 





Grade Separation Structure Over the Western Sone Railroad Near 
Dunphy, Nevada. 


With increased volume of traffic, particularly of trucks and busses, 
and ever-increasing speeds, the work of maintenance has increased 
tremendously. It is now recognized that the highways must be kept 
open and in a safe condition for traffic wherever there is sufficient 
traffic to justify the expense. To carry traffic safely it has been neces- 
sary during the past two years to improve maintenance in regard to 
(1) smoothness of surface to compensate for present high speeds : (2) 
signs, markers, traffic stripes, and guard rail for safety considerations ; 
(3) snow removal due to demand os transport for continuous schedules ; 
(4) shoulders, on account of constant deterioration due to swift, pon- 
derous trucks traveling on the edges of the oil mat. 
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DIVISION IV 
HEADQUARTERS AT EAST ELLY 
C. C. Boyer, Division Engineer 


In this division there were 116 miles of highways constructed and 
reconstructed during the biennium at a cost of $727,910. The total 
mileage involved may be segregated as follows: 

New Highways— 


GEISNCG-S<TAVEL SUITOCEs.. te. e aoe ee ost THILeS 

(DUeOT AVE) Sud COCO kort ates abe hee eek Nope asso 12.73 miles 

POAC A KS 1 Re Toh CA tecteg oe ce eae tnt hese ee seta tacos 37.93 miles 
Reconstruction— 

ITE VA Vel me UTE CC aan Bt 8 92 te te Oe 12.41 miles 

Concrete and penetration macadam....-............... 0.58 miles 

REUEY HE) EVES dig Roy yo) Mine te ea aes Sone PE a ON 15.73 miles 
SRE a OG REED Sa eek ak SP A Se UT Loney ee ee ln PR RT Seg 0.89 miles 





Steel Deck Truss Over Meadow Valley Wash Near Caliente. 


The main construction, totaling 44 miles, occurred on Route 4, Tono- 
pah-Ely highway, and consisted of 38 miles of roadmix paved surface, 
and six miles of graveling. 

On Route 13, eleven miles of highway were graded and graveled 
between twenty-five miles north of Currie and 25 miles south of Wells. 

On the Lincoln Highway, between Austin and twelve miles east, the 
road surface was paved with roadmix asphalt. 

On the Ely-Pioche road, between Stonehouse and Pony Springs, six- 
teen miles are being reconstructed and graveled. This route is com- 
plete, except for oiling the middle section. 

Additional work included 1.5 miles of reconstruction and paving 
in the city of Ely on Routes 2 and 4, and the completion of the spur 
from Lund through Preston to a junction with the main highway. 

On July 1, 1934, there were 364 miles of oil-gravel surface which 
increased to 445 miles (22%) by June 30, 1936. Gravel-surface high- 
way decreased from 173 miles to 126 miles (27.2%) during the same 
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period. The semi-improved highways did not change considerably, 
being 61 miles on July 1, 1934, and 59 miles on June 30, 1986. 

The principal structure constructed during the past two years was 
the overpass of the Western Pacific Railway near Wendover. 

The oustanding feature of maintenance activities was the equipment 
of each maintenance district with adequate snowplows for the removal 





New Caterpillar Auto Patrols Used for Highway Maintenance. 


of snow. Except for two short periods of a few hours each, all the 
highways in this division were kept clear of snow and passable through- 
out the winter of 1935-1936. 

There has been a noticeable increase in traffic in this division during 
the past two years, and as the improvements of State Routes 7 and 13 
(U S 93) continue, the traffie will increase correspondingly. 
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DIVISION V 
HEADQUARTERS AT TONOPAH 
J. D. Meacuam, Division Engineer 


The principal construction activities during the biennium in this 
district were as follows: 

On the Reno-Las Vegas highway, one hundred thirty nine (139) 
miles of highway were reconstructed and oiled between Beatty and 
Goldfield, and from four miles west of Millers to Kincaid, in Esme- 
ralda, Nye, and Mineral Counties. New construction and oiling was 
completed from the California-Nevada State line to Basalt, and from 
Basalt to Coaldale. The improvement of these links has increased 
traffic very appreciably over them. 

On the Tonopah-Ely route, between Tonopah and West Forest 
boundary, the highway was constructed to present standards and sur- 
faced with oiled gravel. At the present time, reconstruction and 
eraveling is under way from 22 miles west of Lockes to seven miles east. 
No large structures were built during the biennium in this division. 








New 1'//.-Ton Trucks Purchased for Maintenance Forces in Divisions 3, 4, and 5. 


In addition to the usual maintenance work, improvements were 
effected between Kincaid and 5 miles north of Hawthorne, and over 
considerable mileage in the vicinity of Tonopah. This work consisted 
of widening shoulders and flattening slopes. Additional new work 
was performed on Route No. 3 between State line, via Lida, and its 
junction with the main highway south of Goldfield. This work con- 
sisted of about three miles of new construction, together with improve- 
ment of curves, construction of channel changes, and graveling. 

New maintenance stations have been constructed at Basalt and Lida, 
and new stations are being constructed at Luning and Goldfield. 

The maintenance shop at Tonopah has been enlarged and otherwise 
improved. Maintenance equipment has been augmented by the addi- 
tion of a 34 cubie yard truck-mounted power shovel, one 6 cubic yard 
hydraulic scraper, and several new trucks. 
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SURVEYS AND RECONNAISSANCE 


Paut Rawts, Location Engineer 


Reconnaissance is a preliminary step, and also a necessary one, in 
the selection of the most feasible route to be surveyed for highway 
construction. Highway routes are designated and adopted by an Act 
of State Legislature. However, this designation is only approximate, 
and seldom, if ever, specifies the exact location other than the origin 
and termini of the route, and in some cases an intermediate town or 
populated district. More often than not there are two or more possible 
routes over a designated section for highway improvement. ‘The pur- 
pose of a reconnaissance is to reduce these routes to the most feasible, 
and to as few as possible, prior to any actual survey work. In some 
cases desirable and undesirable features of the various possible routes 
are so self-evident that a reconnaissance reduces the survey work to one 
line only. In other cases these features are not so self-evident and it 
becomes necessary to make alternate surveys in order to determine 
the most feasible line for highway construction. Alternate surveys 
entail additional time and expense, and increase the ultimate cost of an 
adopted line of survey for construction according to the extent of 
such alternate surveys. Therefore, it is essential and most practical 
to reduce the possible routes to a minimum prior to any actual survey 
work. This brings out more clearly the fact that reconnaissance work 
is a necessary and worth-while phase in the location of highways. 

When construction work is comtemplated on a project a reconnais- 
sance is first made. A location party is then assigned to the survey, 
which consists of staking the desired alignment in the field, running 
levels and cross sections over the entire line in order that quantities of 
excavation may be computed, noting all topography which might be 
of interest or might in some way govern the construction, and tying 
the survey line to section corners to facilitate the description and 
purchase of rights of way involved. Upon the completion of a survey 
all notes are turned into the headquarters office at Carson City, where 
estimates are computed and the necessary plans prepared. These esti- 
mates are then submitted to the Bureau of Public Roads for approval, 
after which the proposed work is advertised, bids received and the 
contract awarded for construction. 

During this biennium almost twice the amount of survey work has 
been completed than in any like previous period, and considerably more 
than double the amount completed in the last biennium, 1932-1934. 
This is largely due to the greatly increased appropriations for road 
construction made by the United States Government for relief pur- 
poses. Hand in hand with these appropriations were special provi- 
sions heretofore unused in the construction of highways. These 
provisions were designed for the purpose of relieving the unemploy- 
ment situation as much as possible. This new phase or method of 
highway construction is more fully outlined in other articles of this 
report. 

In accordance with the provisions of the National Recovery Act a 
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specified amount of these appropriations was to be used in the construc- 
tion of secondary or feeder roads to facilitate more satisfactory and 
economical transportation between outlying districts and the State’s 
improved highways. In the State of Nevada this means the tapping 
of resources from which a goodly portion of the State ’s revenue is 
derived. During the past two years approximately 50% of the recon- 
naissance work, and a considerable portion of the survey work, was 
made for the purpose of feeder road construction. This accounts to 
a great extent for the greatly increased amount of surveys completed 
during this biennium. 

In accomplishing this increased amount of survey work, it was found 
necessary to increase the regular location forces quite frequently. This 
was done by placing available construction parties on location work 
for temporary periods. At various times the location forces reached 
a total of six to seven parties in the field simultaneously. 

Cost per mile for surveys are shown in table No.12. Costs of alternate 
surveys for determining most suitable route for highway construction 
have been prorated and included in cost per mile of accepted surveys. 


TABLE NO. 12 


Cost per mile of surveys, July 1, 4932> Jimmie 30) L084 27 ee $173.25 
Cost per mile of surveys, July 1, 1934* June 3010365 ee *181.67 


“Computed from total cost of all reconnaissance and surveys, $181,726, for the 
biennium. 

The above table shows a slight increase in cost per mile of surveys 
for this biennium as compared to the previous two-year period. There 
are two plausible reasons for this slight increase. As previously stated, 
a considerable portion of this survey work was performed by con- 
struction parties, some of which were unaccustomed to the require- 
ments of a complete location survey. Consequently, im a few instances, 
it was necessary to recheck the field notes on the ground, and obtain 
additional cross sections and more detailed topography notes in order 
for the drafting department to prepare satisfactory estimates and 
designs. This may also be reflected to some extent in the cost per 
mile for preparing plans and estimates. Regardless of these conditions, 
the total amount of survey work performed shows that a high degree 
of efficiency was maintained throughout the entire two-year period. 

Location work at the present time is far superior to that of a few 
years back, when alignment and distance was sacrificed for low con- 
struction costs. At the present time this method is rarely adopted, 
and then only on a secondary or feeder road location. Present highway 
surveys are made to obtain the shortest distance between given points 
and to eliminate or flatten curves as much as possible; in other words, 
eost of construction within a reasonable limit is sacrificed for short 
distance and good alignment. 

In keeping with the advanced stage of motor vehicles and the increas- 
ine amount of travel, standards of highway design are continually 
changing and the character of these standards are continually growing 
higher. Consequently a more detailed survey is being required, and 
cross sections and topography notes are extended far beyond the limits 
of former highway construction. During this biennium several loca- 
tions were made for bridge structures, also underpass and overpass 
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railroad grade separation structures. In some instances it was neces- 
sary to obtain sufficient cross sections to prepare a ground contour 
map of the project in question in order for the drafting department 
to compute accurate estimates and properly design a structure. 


TABLE NO. 13 
Miles of Surveys Made in Counties During the Biennium 1934-1936 


Feeder road 








July1,1932— July 1, 1934— surveys, 
County June 30,1934 June 30, 1936 1934-1936 

CRUTCH lety 5a es re ee oe fee cre. 8.13 61.13 16.96 
OLE Wid ole Pee Rae es Sele esi A 4 SER OY aie TEES 41.63 80.92 9.77 
BU ed ie epee ote Beane ane Bea eee 9.62 23.82 7.50 
| LEG £9 Bie in Sore a bp ie SE OMe SC DRE ACCES a! ee 121.01 20.00 
FUSTHET AIGA. eh alte ae eh 53.30 80.15 36.49 
BHR RS) (27 bers oe he tO gS ee ie a A ee are 9.69 .60 
be OPECSLECIAL ERMA Seng nek eenee e Sa i Baer Sen al Pee 49.73 6.00 
ASTI Pet ee ee BS oe ee og ee ee oe . 48.44 81.70 
CVT Pcie Schoen 2 a eee tee ree Oe aan 38.80 82.13 
Es Tee ee ei wie de MEE er te ok ee At 57.99 
MVPS TAGTot levee teat © oO Sar Ao Ole ee re 65.92 60.59 
DNAS Aum, Sates tay Saris 8 OR cet ae Py 99.02 138.02 12.90 
BEE COS Coie Sa aon nee OPP hese | AE eee eR le 2.86 2.86 
Prete nda ees eee! che, Shee Cre te 4.77 9.85 9.85 
gh REE He epic, SiGe a ean San MLE Rete AIRS eee 2.74 3.44 
A TUES EP EY. 7a aeiae Mead = RN GN DTS teed St ROL 19.96 66.24 10.71 
AY is BBR OES Galt aT eS ercrs Setaeeath gael! <a Lage os eee Ne Octo 96.62 5.34 

*AAD 8D *1 016.80 138.38 


*Does not include alternate surveys. ¢ 
188.88 miles of feeder road surveys included in total amount of 1,016.80 miles. 


Table No. 13 shows the miles of surveys made for the years 1933- 
1934. and 1935-1936. In this table no attempt has been made to 
segregate the surveys into heavier or lighter construction, however, as 
a general comparison of two projects, a mountainous and valley section, 
and the respective cost of survey per mile, is cited. 

Sixteen miles of survey was made on a valley section on Route 5 in 
Clark County, immediately north of Searchlight, at a cost of $108 per 
mile; 5.5 miles of survey was made on a mountainous section on Route 
17.in Storey and Lyon Counties, between Virginia City and Silver 
City, at a cost of $371 per mile. This latter section was through an 
active mining district, consequently considerable preliminary survey 
work was necessary in order to obtain a satisfactory highway location 
that would not interfere with mining operations. 

These results accentuate the necessity of careful selection in routes 
and locations, especially in mountainous country. 
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PLANS AND DESIGN 


GrorceE Ecan, Engineer of Design 


Efficient design necessitates the maintenance of a technical force to 
survey locations and prepare detailed plans and specifications covering 
both road work and bridges. In general, design may be classified under 
six divisions. (1) Surveys, (2) roadway design, (3) bridge design, 
(4) rights of way, (5) materials, (6) specifications. The work of each 
division is highly specialized and is carried on by a separate depart- 
ment with the work of each correlated to produce the complete finished 
design. Briefly, the work performed may be outlined as follows: 

Surveys consist of detailed studies of possible routes, including prob- 
able service which may be rendered by each, and the selection of a 
final location which will fit as nearly as possible all of the varied factors 
which may enter into the problem. 

Roadway design includes the establishment of grades and widths, 
studies of drainage and installation of minor culverts and ditches, 
establishment of right of way widths, determination of materials to be 
used, and computation of all quantities of work involved, together with 
an estimate of the cost. 

Bridge design includes the determination of changes in waterways 
and suitable types and selection of economical materials, as well as 
detailed computations involved in producing a safe structure. 

Rights of way are secured to fit the requirements of the basic design 
adopted. Acquisition of rights of way also includes a study of the 
effect of the improvement upon the lands adjacent, and a determina- 
tion of the best methods of avoiding injury to private property. Nego- 
tiations for acceptable local material deposits are also conducted by the 
right of way department. 

Search for local materials and tests for suitabilitity are made by 
the testing department, as are examinations of soil conditions to deter- 
mine stability and acceptability for carrying loads which may be 
expected under traffic conditions. 

Finally, specifications must be prepared to ensure the realization of 
the design conception and incorporation in the work of only suitable 
and economical materials. | 

All of the data gathered by these sources must be coordinated to pro- 
duce the completed design. Not only must the finished plans fit the 
topography of the country and the speed and type of traffic which will 
use the road, but they must also be in accordance with the amount of 
money allotted. Economie problems affecting the design of any section 
of the road are often the largest deciding factors in determining the 
type of improvement. Service must be balanced against cost; beauty 
compared with utility; and safety against the problems of construc- 
tion. Thus the period occupied by design may be long or short, depend- 
ing upon the complexity of the problems encountered. Often times it 
is necessary to prepare several designs in order to select the one most 
feasible. 
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Standards of design cannot be fixed due to the ever-changing 
physical characteristics of the country traversed and the increasing 
power and speed of both automobiles and trucks. The only features 
of a design really permanent are alignment, gradients, and drainage. 
With the large mileage of roads within Nevada requiring improvement 
and with only limited funds available for this work, it is rarely possible 
to carry a design to the high point of perfection which is desirable. 
It then becomes necessary to provide a lower type design which will 
eventually fit the proposed improvement, lending itself readily to wid- 
ening and other betterments with a minimum of loss and duplication 
when funds for such work become available. 

Initial improvement of a large part of the primary portion of the 
State Highway System has now been completed, and it is becoming 
necessary to reconstruct main roads to a higher standard to provide 
adequate service for traffic. In such reconstruction work every effort 
is being made to establish permanency of location, taking into consid- 
eration probable future traffic requirements. 

Large appropriations by the Federal Government for employment 
of labor on road projects has made it necessary to greatly expand 
engineering forces in order to complete designs and place men at work 
in the shortest possible period. Through the fine spirit of cooperation 
manifested by every member of the designing department, this was 
accomplished with a remarkable degree of efficiency. In order to pro- 
vide a maximum amount of labor with such funds it has been necessary 
to devise new ways of performing the work, eliminating insofar as 
possible machine work and substituting hand-labor methods. These 
same appropriations have made it possible to construct roads within 
municipalities, and secondary and feeder roads which have heretofore 
been ineligible for participation in Federal funds. 


TABLE NO. 14 
Miles of Plans Completed from July 1, 1934, to June 30, 1936 


July 1, 1932,to July 1, 1934, to 





County June 30, 1934 June 30, 1936 
CTU T CIV. fee SS re DT ote ee ee eee 16.42 50.30 
(©) cig ‘gem akon Lae RR ta Rae ees ae be emer OA 104.57 52.58 
DOWe lac ee See eS Re ae ae ae Se ae 643 16:13 
TEGO: att hes See Pe ee en Pena ka 5 Ree ee 64.35 104.99 
A Dy a aley are Mo he new Meee eel MeN Sees SE Pe OY Pits Fd DUO 84.05 
IUPE Ria, ae eee Pan ten Ad SE 19.84 0.60 
Humboldtt 22 ee ee ee 30.18 43.00 
LATICO, ae ee ee ee Oe Ee eee ee 46.30 18.37 
RIN COLI 2 Cerin! SA OR cee eae 67.75 62.01 
A IAGO) c Nagtes sete hs ae Renee Bh OS Ie ee SL UN Nee Beaten Ne 52.49 30.54 
HA GihaWeh fe Hl Rete eet Sted Racal FN! nk Mie oh ee ge VS 57.78 Dake 
IN Vie ce, a kD col ede ese pee eee, Shee ee T28L 115.82 
OPIS De ee Ee see Be oe oh ae: See ee 1.25 2.32 
IPCrSshineyk = sea ee es a a Ree See Sao 5.60 
StOrey tee Se ee oe ee ee Se eee en 3.43 
W aiSHOC ioe ee 8 a ee 2 ea eae eee 53.29 51.87 
Wihite “Pine. oe ee ee as ne eee 62.88 19.58 
SPOtEISS 8-2 een Ss, Seine eae See te ee ney ae A 693.21 *713.32 
*Excludes 695.05 miles of plans for oiling (only) projects. 
Totale cost Of plans BnGlwes tira tes secs cans ee eee ere een $122,524.58 
Cost. persmillesoteplansmam Ge est inyiete Seen eens eee eee eee eee A ri Barer 
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PLANNING SURVEY 


W. T. Hotcoms, Manager Highway Planning Survey 


Certain phases of the State-Wide Highway Planning Survey were 
placed under way during October 1935, but detailed regulations from 
the Washington Office of the Bureau of Public Roads covering the 
work began to arrive during February of this year, and work com- 
menced in a more concentrated manner about March 1. 

The entire planning survey, with the exception of a small amount 
of State participation, is being financed with Federal funds, and there 
is received a great amount of assistance, other than financial, from the 
U.S. Bureau of Public Roads. Mr. Wm. H. Smith has been appointed 
Bureau Manager for Nevada and devotes his entire time to the project. 
His previous activities in this State as representative of the bureau for 
several years in connection with highway construction and mainte- 
nance have made him exceptionally well fitted for the work, and he has 
cooperated with the Department to the fullest extent possible. 

The funds by which the work is financed are as follows: 


Cajetooo: Nationals Recovery. funds.( 106 % jie ee ee $21,979 
Gop a betec ere lm CIV ena wen ioe, eae eg Be Ca ee ero tee Pikes Oe 
(c) State funds to match 1936 Federal Aid (116% )........-......... 3,714 
(de Weel wee Highway unde 146. Je ere ee ee 33,646 
(oe W = PeAnGrade Separation tunds: (114%). 23 eee 13.308 
iebocie Ped cual eanO Al 15h le, ee ines tees ae tee hs LESS AUS, 
Loiestate tunds toamateh 193% MederalvAid:-4.2..22.0u. oe 5.809 

SEG) as) aiea ae eh AEE NIE tose Fe Sean aise tng ise aa ee S ck $124,197 


The survey has been segregated into the following four phases: 


(a) Rural road inventory. 
(b) Traffic surveys. 

(c) Automatic counters. 
(d) Financial survey. 


The rural road inventory is being made for the purpose of securing 
sufficient data to permit the construction of State and county maps 
and showing accurately thereon all public roads (ineluding county 
roads and State highways), important structures along the roads, com- 
munities served, and other pertinent data. The survey, when complete, 
will give an inventory of what actually exists, in the matter of roads 
and road improvements, throughout the State, and will also make 
possible the compilation of statistics on the mileage of the various types 
of roads. 

In preparing maps accurate data will be available and used in show- 
ing the exact locations and classification of the local or county roads. 
Only a few of these roads had previously been surveyed, and conse- 
quently their assumed locations and classifications had been more or 
less a matter of guesswork. Extreme care is being used in preparing 
these maps, and the roads will be so located and classified that tourists 
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as well as Nevadans should be able to select a route with assurance of 
finding the roads passable and in the locations indicated. Several of 
the roads which were the main traveled routes thirty or forty years 
ago are now in very poor condition and will be so indicated. 

When the Federal Aid Act came to the assistance of the States by 
allowing in each State a Federal Aid System (or seven percent system 
as it is frequently termed) on which Federal aid for highway construc- 
tions should be expended, Nevada, with the limited time allowed, made 
an estimate of the road mileage then existing. This estimate was 
placed at 22,000 miles, and the Federal Aid System in the State was 
based on 7% of the road mileage, or a total of 1,540 miles. 

The present road inventory, while not complete, indicates that this 
mileage of 22,000 will probably be slightly exceeded. The work was 
commenced March 16 of this year, and it is believed it will be completed 
shortly after September 1. The personnel on the work was composed 





Traffic Survey Crew Weighing a Tractor Truck, Semitrailer, and 
Trailer on Metal Lodometer Pit. 


of from three to six parties of three men each, with one or two super- 
visors 1n constant attendance. 

Up to June 30, 1936, there had been 14,879 miles of road inventoried, 
or approximately two-thirds of the estimated mileage for the State, and 
5,412 miles had been mapped. 

The Department has had excellent cooperation from all organizations 
contacted by its representatives in connection with the survey. The 
county commissioners, road supervisors, school boards, postal depart- 
ments, mining and agricultural centers, national parks, general land 
and survey offices and other boards and bureaus have assisted very 
materially by furnishing maps and other valuable data which are neces- 
sary in making an undertaking of this nature successful. 

The traffic survey is so organized as to secure not only the density 
of traffie on the main traveled and local roads, but also the weights 
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and other valuable information concerning trucks and busses traveling 
in or through the State. The traffic count is to extend over a period of 
a year in order to have a representative sample of the annual traffic, 
and the schedule is so arranged that of seventy-two main locations the 
count will be taken fourteen times during daylight hours, twice for 
each day of the week, the counts uniformly distributed throughout the 
year. Three or four counts will be taken at each station from 10 p.m. 
LO. Gsaan 

The counts on several of the local, or county, roads will be taken but 
once, with longer and more frequent counts at intersections where a 
ereat diversion of traffic occurs. When the traffic survey is completed 
traffic density will be known on practically all of the roads in the State. 

Loadometer parties have been formed to weigh trucks and busses at 
thirty-six selected locations in the State. Day and night schedules are 
in effect, and the following data secured from each weighed vehicle: 

State of registration and registration class, such as private, con- 
tract hauler, common carrier, ete.; license number; type of vehicle; 
rated capacity; origin; destination; commodities carried; operating 
classification; wheel loads, and total weight of combination. 

The operation of weighing the vehicle and securing the data requires 
about two or three minutes, so that very little inconvenience is encoun- 
tered by the individual operator. When a vehicle is weighed empty, an 
empty weight sticker is placed on the windshield to prevent the neces- 
sity of reweighing the vehicle when it again passes the station unlad- 
ened. Everything possible is being done to expedite the operation and 
still allow the party to secure the desired figures. 

The Nevada motor vehicle law sets the following limitations for 
vehicles operating on any public highway except those on stationary 
rails or tracks: 

(a) Maximum load 25,000 pounds when vehicle is equipped with 
four wheels. 

(b) Maximum load 38,000 pounds when equipped with six wheels 
and three axles. 

(c) Maximum load 38,000 pounds on any vehicle. 

(d) Maximum load 18,000 pounds on any one axle for passenger 
carrying vehicles. 

(e) Maximum load 600 pounds per inch width of tire. 

The maximum allowable load in all the above cases includes the 
vehicle and load. 

The primary purpose of this survey is not to arrest those operators 
who are violating the motor vehicle law, but to secure information 
relative to loads and combinations of vehicles. Upon the results of 
this survey will undoubtedly rest future design of highway surfaces 
and structures, and future legislation concerning motor vehicle traffic. 

In addition to weighing trucks and busses at the above-mentioned 
thirty-six loadometer stations, three locations have been selected where 
pit scales are to be installed for the purpose of getting slightly differ- 
ent data. The sites selected for this operation are strategically located 
alone the heavily traveled main highways and are as follows: 

(1) A short distance west of Reno on U.S. Highway No. 40. 

(2) Near the south city limits of Las Vegas on U.S. Highway No. 91. 
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(3) At the intersection of U. 8. Highways 40 and 93, approximately 
one-half mile east of Wells. 

The station west of Reno*will be so located as to intercept truck 
traffic and busses coming into Nevada from California along U 8S 40 
or leaving Nevada by that route and traveling westerly. Traffic data 
to date show this route as having a heavy density of truck and bus 
travel as well as passenger cars. During the construction of the sec- 
tion of highway between Reno and Lawton Hot Springs, in order to 
avoid congestion, the station will be located temporarily at a point 
opposite Lawton. 

The station at Las Vegas intercepts motor carrier traffic from Los 
Angeles to Las Vegas and return. This traffic is comparatively heavy 
for Nevada highways. 

The location of the station east of Wells is such that the traffic 
on U § 40 and U S 93 will be weighed. Upon the completion of a 





Traffic Survey Crew at Work. While the Truck Is Weighed, Additional 
Data Secured from the Driver Are Recorded. 


contract now under way from Wells south to Clover (26 miles) and 
another contract from Alamo to 14 miles west of Caliente (about 30 
miles) it is expected that trucking traffic on U 8 93 will be increased 
materially. That on U S 40 is already well established and quite heavy. 
_ The work at these pit-scale locations is at present beine performed 
by using loadometers, weighing four wheels at a time, but plans are 
being prepared for the installation of platform scales at each of the 
three locations, not only for the completion of the survey now under 
way, but also for the use of the State in enforcing motor vehicle laws 
in the future. 

The cost of furnishing and installing the platform scales, with the 
exception of the scale houses themselves, will be paid from Federal 
funds. 

The information secured at these three locations is slightly different 
from that for the loadometer operations, and is as follows: State and 
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elass of registration, license number, make, year and type of vehicle, 
rated capacity, commodities carried, tire size and arrangements, overall 
width and leneth of vehicle, wheel base, maximum height, axle weights, 
and loaded weight. 

The information furnishes a check of practically every lmitation 
set forth by the motor vehicle law except the load per inch width of 
tire for individual tires. It gives the load per inch width of tire on 
individual axles, however, which is practically as important. 

The statistics already collected from these weighings show compara- 
tively few violations in regard to overweighing except insofar as com- 
binations of vehicles are concerned. One type of combination now 
being used to quite an extent is the tractor-truck and semitrailer, 
where the tractor-truck is used as a means of propulsion only and 
earries no load except the front end of the semitrailer. Numerous 
combinations of this nature have been encountered which weigh from 
45,000 to 65,000 pounds. If this type of arrangement is considered as 
one vehicle, since the semitrailer is not constructed in such manner as to 
be usable unless attached to the tractor-truck, then violations occur on 
practically all of them when loaded, as the maximum weight allowable 
for one vehicle is 38,000 pounds, but if such a combination is consid- 
ered as two vehicles, a total load of 76,000 pounds is allowed and there 
are few violations. The primary purpose of this survey is to secure 
valuable statistics, not to make arrests, therefore no attempt is being 
made in this report to define an individual vehicle. 

A few violations occur on overloaded semitrailers even if they are 
eonsidered a separate vehicle from the tractor-truck, and a few trucks 
are also overloaded, but these cases are comparatively rare. 

The heaviest load weighed to date appears to be a combination of 
tractor-truck, semitrailer, and trailer. The entire loaded weight, 
including vehicles, was 95,000 pounds, of which 26,000 was the weight 
of the tractor-truck. 17,700 on the semitrailer, and 51,300 on the trailer. 
The maximum axle load was 39,500 pounds. The load was rather 
unusual, consisting of a rock crusher being transported from one high- 
way contract to another. Ordinarily equipment of this nature is dis- 
sembled before being transported along the highways, and it is fortunate 
that highways of rather recent construction were traversed in this 
ease or some of the structures would probably have collapsed under 
the unexpected weight. 3 

Many vehicles are loaded several times above the manufacturer’s 
rated capacity, the greatest overloading appearing to occur in the 
hehter trucks. A good many trucks rated at one and one-half tons 
carry loads ranging from five to eight tons. The motor vehicle law is 
not violated in such instances, however, as long as the load per inch 
width of tire is not exceeded. 

The most apparent type of violation discovered to date is that which 
occurs when an operator secures a private or PX license and then 
proceeds to operate as a contract hauler or common carrier. An esti- 
mate of the number of violations of this nature is that from 15% to 
20% of motor carrier operators are operating illegally. This is not 
restricted to private carriers operating in an unlicensed classification, 
but also to contract haulers operating as common earriers and common 
carriers operating as contract haulers. Most of these are vehicles 
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owned outside the State and traveling through Nevada to another 
State on irregular schedules, ordinarily at night, in an effort, appar- 
ently, toward escaping detection. 

Unusually fine cooperation has been displayed in practically all cases 
by the drivers of the vehicles. Once they have learned what is wanted, 
and the insignificant amount of time required to secure the informa- 
tion, they have almost universally complied with requests without 
protest. Some have even frankly implied their appreciation of an 
opportunity to relax and converse for a moment or two with the mem- 
bers of the weighing party. 

Other phases of the planning survey will consist of a study of the 
life of various types of road surfaces, the installation of a very limited 
number of automatic traffic counters, and a complete financial study of 
the cost of construction and maintenance of various types of highways. 
This work is barely started and will require considerable time for 
completion. 

With the exception of employees in a supervisory classification, all 
personnel must be secured from the National Reemployment Service, 
and the hours are limited to 40 per week. Some fifty to sixty have 
been on the pay roll for a portion of the time to date, although, with 
the completion of some of the field work this number is now slghtly 
reduced. To June 30, 1936, the entire expenditures for the project 
amounted to $44,551.34, of which $35,480.04 is reimbursable from 
Federal funds. Since certain phases of the work have barely started, 
it is practically impossible to give an estimate of the percentage of 
the work now completed. 
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RIGHTS OF WAY 


Date B. Pruett, Right of Way Engineer 
A. E. Houeate, Assistant Right of Way Engineer 


The acquisition of right of way and its incident cost are the deter- 
mining factors in the choice of a route through thickly inhabited or 
cultivated areas. In these cases right of way considerations sometimes 
assume predominance over the engineering factors of grade, curvature, 
and economy of construction. Rights of way are classified as publie 
and private, according to the character of the land traversed. The 
former can usually be easily acquired, but the latter requires diplo- 
macy and business acumen in order to secure it at a reasonable cost 
to the State. 

Increased speed and volume of traffic over the public highways have 


q 





Graceful Spirals and Easy Grades Characterize the New Paved Highway from 
Virginia City to Silver City. This Highway Replaces the Steep Old 
Historic Road Through Devil’s Gate and Gold Hill. 


made it necessary to widen surface and shoulders, improve alignment, 
lower grades, and improve type of surface. These changes require the 
acquisition of additional strips of right of way. Thus, in keeping with 
these higher standards, it is desirable to obtain a minimum right of 
way of 150 feet, except where the cost of obtaining it is prohibitive, 
or the difficulty insuperable. The Federal Government grants rights 
of way four hundred feet in width over their lands, thereby providing 
ample room for expansion in highway width or changes in alignment. 

During the biennium, feeder-road construction has been financed 
through Federal funds and constructed by the State of Nevada 
through its Highway Department. Payment for rights of way on 
feeder routes has been met by the particular county in which the proj- 
ect has been located, since the State of Nevada has no provisions in 
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its statutes for payments of rights of way on routes not included in 
the State Highway System. It is gratifying to note that in the majority 
of negotiations for rights of way, no opposition or refusal to cooperate 
with the Department by private land owners and County Commission- 
ers has been experienced. Counties have cooperated with the Highway 
Department in defraying costs of certain incidental construction mate- 
rials not eligible for Federal aid. 

With the rapid expansion in State highways, it has become necessary 
to enlarge existing maintenance sites and secure new maintenance sites 
for the erection and enlargement of maintenance stations. With the 
aid of the architectural division, suitable locations have been acquired 
during the biennium, as indicated by the compilation of Table No. 17. 

Federal withdrawal of material deposit sites for this biennium now 
number a total of 164. Owing to the fact that these withdrawals have 
been secured and granted by the Federal Government to the State of 
Nevada at no cost whatsoever, they have eliminated excessive costs of 
materials in highway construction through sections where Government 
lands are located. 

At the close of this biennium this Department had acquired a total 
of 11,138.77 acres of privately owned land at a cost of $181,001.02, or 
at the rate of $16.25 per acre. Acquisition of Government-owned lands 
in the amount of 70,795 acres has been secured at no cost whatsoever 
to the State of Nevada. 

TABLE NO. 15 
Acres of Land Acquired for Highway Right of Way July 1, 1934, to June 30, 1936 


Total Total cost 


private and through ——CostT PER ACRE—— » 








Route Private Government Government private land Private All lands 
Lae DT SEL > pep Mae ene ala! Warsi $6,908.05 $746.25 $746.25 
SLAC ts oS ae eae 1 BLS lps BY 
AE cae (Se Set Se bean yi 1,148.72 ieee eS areies, 471.88 15.14 40 
PA ets are ge Soke ek 334.76 304,16 
pee ies aA ONe 1,666.43 1,679.10 (i i Be 56.23 -43 
fe 2 eee 112.15 Asa te WS a 2 220620 56.00 50 .025 
pte Gaba FAM eat ae 552.07 552.07 
62 48.55 955.72 1,004.27 
(Motes =, ebiery 114.40 2,350.68 2,465.08 1,205.00 10.53 -49 

Wee. wae 24.45 1,420.22 1,444.67 1,000.00 40.90 .70 

na Naat, See 144.95 477.02 621.97 786.64 5.43 1.26 
‘lees Teagaitab 83.89 163.00 
1S aes 12.9361 Dla Brae Ts, 2,601.36 561.67 4.33 Heep 
INT ieee ee ed 97.49 234.83 Sa aro 6,575.00 67.44 19.79 
DA ee ak 82 16:25 ATE UMG 
DAS Rey ERS Neh ee 802.51 802.51 
RW ieee eh 2 Seo Ae | eg saa ns 8.34 
B30 6 ees 270.82 370.64 641.46 212.90 as, .20 
26a Ie Se ae Pesce gehe st 8 2523 
OS ee, We ae Sen Se GeO ie memes Aee te 76.60 1,367.00 178.46 178.46 
opt ae eres a = 43.50 301.66 345.16 820.00 18.85 ABO 
AO Se ee Hb AU «Te ee ne ee 4.19 
ye a5 es nD -50 971.40 971.90 
Motalc weet oA. 1, eo eles 18,698.25 $20,676.57 $15.85 $1.11 


68 REPORT OF DEPARTMENT OF HIGHWAYS 


“TABLE NO. 16 
Total Acres of Land Acquired for Highway Right of Way to June 30, 1936 











Total Total cost 
private and through ——Cost PER ACRE— 
Route Private Government Government private land Private All lands 
LAceree 2,988.94 B07 22n 19 GS: $66,607.25 $22.28 $9.92 
A Ae ae 111.99 1,309.91 1424910 100.00 .89 .07 
AU Sted Pee L3H 93 134.90 266.81 1,834.70 Seo 6.88 
2 Se ae 401.73 As asang LE Os a2 14,501.64 36.10 aS 
EA NEES cate 423.95 1,640.36 2,064.31 984.67 Deore! .48 
2 Bea Oran 437.38 556.70 360.00 3.02 265 
2 on ee 1,215.06 4,396.47 5,61 53 63,962.78 52.64 11.40 
(eases 191.31 mi een 3,938.42 156.00 -82 .04 
Petts Meee 3,198.00 8,479.96 WMA AE 4,691.94 1.47 .40 
6. 251.51 2422008 2.674.09 4,338.05 Le2 1.62 
ee ee 455.12 7,489.18 7,944.30 a Wace» 6.68 aye: 
Su eae 245.90 2,913.02 3,158.92 1,225.03 4.98 so9 
SiN eee oe AUG Te de weet ke 45.61 
Gioia 141035 144.82 286.17 7,845.20 55.50 PAF 25 
1 (ae ees 11.29 541.30 552.59 100.00 8.86 38S 
tl Sees 144.95 477.02 621.97 786.64 5.43 26 
12 eee Teal 83.89 163.00 
13 ees 398.83 Dep enone 5,971.40 TAO acre 2.70 .18 
A ce ee Te) 1,051.28 1,058.48 
ARYA Cen. 131.58 PAA 418.77 6,991.00 53.13 16.69 
19 see ey Ws 9.83 Daeonu 
Di ee OS 8 4.79 867.06 871.85 
DG ie Ve atan ares Loe 133.15 
DO sie ease Gere 802.51 802.51 
SOY eae SES A ae Ree 8.34 
o Sh tees 270.82 370.64 641.46 212.90 .79 .33 
36k ae GUO eda My ROM Se ete U2 23 
DT eee GAG) See ee eee 76.60 1,367.00 178.46 178.46 
OR eee ee 43.50 301.66 345.16 820.00 18.85 2.38 
A Gees APSO) We gn eerge eee eee 4.19 
A eee .50 971.40 971.90 
"Potalsres | eS Seat 59,656.77 70,795.54 $181,001.02 $16.25 $2.56 
TABLE NO. 17 
Maintenance Sites Acquired July 1, 1934, to June 30, 1936 
County Location Type of site Cost 
TOUR TAS: 2 -o cesta re eeeece ee oane east Spooner’ ssWead owas en on UCT CS teen ee ererees $10.00 
DOUBT ASE. Se ee eee VEDIO Gin es Nite re eee ee 1 Sle Sere eee eee 887.57 
eG eae ee ee, eee ree Persuson Seo prime Sessa -2- eee geeee 0.35 -ACres i a see oe 100.00 
FE TOs: oe soca igh ae ne PV CLL Ss eee ee A Clots 2 ok eee 500.00 
TE Sia eral Ce eee ee ee Goldiel ditt. eee eee ee 5 LLOts A eee ee 25.00 
Miser laa... cee sete | Bs (6 be eee es Re ie eer oe 2 LO Cas nee eee ee 200.00 
Vu OO Le es eee ew ee ee ee ee Gey Sern Ram Chis tte eee 2.00 ACV ES -o-3aee sees 100.00 
Lyon mares AAT ars oa Se ee ed UREN gla Wen Is pecans bere 2 4Ne eer Une mers bares ed 6.33 “eres See wee 957.00 
NES G1 Le ee Fe Ne ec Uninet ee eee ee eee AS GOCS ete ee ee ae 200.00 
IMGme rae 3eoe ee eine heme ELA Ghio nn G-ee ee eee ee eens tot See eae ee 25.00 
Mineral ee eee eee Coaldale Reser es ae ee eee Laesinie es eee 30.00 
ING Cie ee Se ee eee LioCKeS es te ee ee ee LA 9ONM ACRES Ae ae 50.00 
INViG@ete 2. ee ee ee TTROVO Dae est eae ea ee a ee OPP LORS eesti as ete eee 200.00 
LO) ast) ON Ze Bree Se eee eter Carson City ee ee eae eee Di Gres wee.) oes ee eee 
Pershing) se eee LOVGlOCKi 3 ee ee Dit LO US ces -ccs eee eee 150.00 
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ARCHITECTURE. 


H. H. Swinpurne, Supervising Architect 
E. S. Parsons, W. H. Cuurcu, Assistants 


The architectural department was organized in July of 1935, and 
since that time has expanded in personnel and scope to cooperate with 
the various branches of the Department of Highways. 

Its first funetion was to work with the bridge department in the 
preparation of the architectural design for the Winnemucca bridge 
and overpass. A new conception of design was innovated that has since 
been followed in bridge design throughout the State, more recently 
in the Lake and Sierra Street bridges and Alameda Avenue bridge and 
underpass. On the latter structure the first experiments are being 
made to flocd-light the most important elements in design. 

A Materials and Research Laboratory Building was designed for the 
use of the testing department. The building was completed in Septem- 
ber and affords excellent research facilities for the department, with 
more spacious quarters and the inclusion of the most modern equip- 
ment. The old testing rooms in the Heroes Memorial Building were 
converted into additional offices and drafting rooms for the use of 
the department. 

An analysis has been made in each of the five highway divisions in 
the State and a program of development drawn up to standardize and 
complete maintenance facilities. Modern homes will be built for main- 
tenance employees; shops and equipment storage sheds are now com- 
pletely fireproof and made of all steel units. Better locations were 
found for old maintenance units and new ones have been constructed, 
including Spooner’s Station at Lake Tahoe, to keep the roads in that 
area in use through the winter. 

A program of construction of observation stations to be placed at 
points of scenic beauty throughout the State has been prepared. These 
stations will enhance the pleasure and comfort of tourists and will, in 
all probability, stimulate travel. 

Cooperating with the Highway Planning Survey, weighing stations to 
check all commercial trucking will be built at entry points on the 
highway system near the State lines. 

Supervision of the Supreme Court and State Library Building was 
handled by this department under the direction of the Highway Engi- 
neer. Nine months were needed to complete the building, one of the 
finest of its kind in the western States. It remains a tribute to Nevada 
citizens who have provided a modern structure for the Supreme Court 
and spacious rooms for their fine library. 
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Chemistry Department in Materials and Research Laboratory. View Shows 
New Chemical Apparatus and Research Microscope. 





Bituminous Testing Room in Materials and Research Laboratory. Here are 
Tested Oils and Asphalts Used in Road Building. 
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MATERIAL TESTING AND RESEARCH 


F. H. Morrison, Testing Engineer 
L. W. Litt.e, J. E..GoLpswortHy, Assistants 


The period covered by this report, July 1, 1934, to June 30, 1936, has 
seen a large increase in the work of the testing department. Not only 
is this due to the larger number of jobs let, but also to the greater 
variety of tests and the close control being maintained on all materials 
used in highway construction. 

Much more has been done in testing surfacing materials than ever 
before. One new test which has been added is known as the “Swell 





New Universal Type Testing Machine for Determining Structural Strength of 
Steel and Concrete (Materials and Research Laboratory). 


Test” and determines the resistance of the oil-mixed surfacing material 
to deterioration when in contact with water. The apparatus for this 
test, which includes a delicate measuring device which reads in thou- 
sandths of inches, was made up in the equipment department machine 
shops in Reno. 

Soils for sub-grade material are much more thoroughly examined 
than formerly, and on doubtful samples such tests as liquid limit, 
plastic limit, plasticity index, size of soil particles and centrifuge 
moisture equivalent have been added. In order to assist in determin- 
ing the character of these soils in the field, a field laboratory has been 
constructed for the testing department by the equipment department. 
This is a trailer unit six by ten feet by six and one-half feet high 
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inside dimensions. The equipment in this unit consists of a drafting 
board which folds cut of the way when not in use, sink, wall desks, 
burette stands, drawers for ‘chemicals, ete. This unit, which can be 
hooked on behind a car and travel to any location, materially cuts the 
time and cost in making soil surveys. 

Conditions in the basement of the- Heroes Memorial Building, at 
Carson City, where the testing department laboratory was located, 
became so overcrowded and unsatisfactory as to ventilation, fire hazard, 
lighting, ete., that the 1935 Legislature passed a bill appropriating 
$21,000 for a new laboratory building and equipment. A Federal 
loan and grant of approximately $17,000 was applied for and approved, 
and in March 1936, a contract was let for the construction of a new 
reinforced concrete building for about $27,000, and various equipment 
contracts were let a little later for about $11,000 worth of new equip- 
ment. This new building, which is now nearly completed, is located 


ed 





Soils and Aggregates Testing Room of Materials and Research Laboratory. 


on the southwest corner of the block on which the Heroes Memoria! 
Building stands. It is one-story, about 40 by 70 feet in dimensions, 
and is divided up into rooms as follows: Office, fireproof vault, chem- 
ical laboratory, oil laboratory, sieving and soil laboratory, machine and 
cement testing laboratory, storeroom, balance room, and a room for 
extraction of bituminous mixtures. The rooms are all plastered, and 
all except the storeroom have linoleum-covered concrete floors. The 
floor of the balance room is an individual unit, being separated from 
the rest of the floors by strips of premolded expansion joint, in order 
to eliminate vibration. The side walls are in a large measure steel 
and glass, providing excellent light and ventilation. Three of the 
latest type fume hoods in the chemical and oil laboratories should 
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adequately take care of the chemical and oil fumes. The floors are 
laid on steel girders, and the ceilings are plastered metal lath hung 
from steel girders. 

Among the articles of new equipment are the following: Olsen 
200,000 lb. universal testing machine, universal microscope, keyboard 
type balance, continuous electric water still, new office furniture com- 
plete, commercial chemical laboratory table, Rotap sieve shaker, metal- 
lographic polishing machine, electric hot plates, carbon combustion 
trains, hand-type hydraulic testing machine, muffle furnace, Kipp 
vas generator, two concrete beam-testing machines, and a centrifuge 
for soils. 

Most of the equipment being used in the present laboratory is in 
good shape and will be moved into the new building. 

During this period more extensive work has been carried on in the 
field, controlling the concrete mixes and the oil and asphalt mixes; 
also the grading of surfacing materials. This department keeps in 
touch with the various inspectors on all construction jobs as much as 
possible. 

A considerable quantity of testing for various departments out- 
side of the Highway Department has been done. This department 
has tested materials for the new laboratory, mentioned above, the 
Supreme Court and Library Building being built in Carson City, 
the Gardnerville gymnasium, the State water supply reservoir, Round 
Mountain school, Virginia City school, and various other Federal or 
WPA jobs. It has also tested materials for the Indian Service, the 
Bureau of Public Roads and the Federal agency which is reconstruct- 
ing Fort Churchill. 

Following is a table showing the quantity and variety of samples 
tested during the period covered by this report: 


TABLE NO. 19 
Samples Tested from July 1, 1934, to June 30, 1956 
Concrete Materials— 


CETEEIE (SUED Eek LE. LR 5 ie ep pe tk oe yD tes Re dos ci Ay SEO Sa ae B30 
ie CONCTE Leer See VCR a UC tee ee ee ee ea a Pg eae ahes 359 

yi (era Eee -POMCTOLG: 12 2 FOR terns een lend Nek reo haces 341 
COM CTOTOSI ORE Cy LITA GPS note eh eta tees ee Ee eed 2194 

CSTR CTCL Cts y Ped EN fords ewe ea an tnt EAD aie coc ind pa ies ean 140 
RVELLORR LE eCONCLOL Cetera ee ee te ana eae 23 

Metals— 

PL EPO CT LOO eee gee eee ee ee en sd tee 615 

Mey CEA CE HAW GGN RLY G27 e8 DEER tc for ON oe i a nee Rts ss ar em a a oe Cae ee 67 

EPS TUL ee se Cee OR a or, heen Reb Sy Weal eee eS ea PERE Rr a 44 
CORPUS A LOC TACLA Ly Lene re ee ee tes ae Sete ec aero 1674 

IOV PTS TOE CTI EUS wr ole, Ba ace eee eg eee ae ena ep oes 5 

Seen erties UCHEY We went nen Ree fe Ae Sd eT AeE Bil (PEN Ieee ae 1 
LIES) Mas 199 bc 5 ae Aine een ein Ms is hp nt Ai Rats IO ee nn RO t 

Surfacing and Fill Materials— 

PLE ioe LO TAA Ve nce et ee ee ee ee ir eee, 855 
Select borrow and imported (DOrrow:.......:.2.2 22-522... 506 
Aa ee ee ce eee ee ae ee een oes Aes Danas Reet fen 20 

A STAT ao Ae Ua EAC MOM) RGs Rest ace Me ene Rk ek deer eo ee oe ee aoe Ok FP eRe ee ae 

BT er nate ee ct etn 2 eat ee he OD SR eee EN As Sag 10 

PrrE viori CIM ALE ee GT LR Dae eat ees eae ne hae ea ee EROS 9 
OTIS OM CS TAY CD DANG Cee eer tn Norns ee ene Ba os agen oi necs 63 


RPh Stab Sotede) G1 a MAN Renta) Mia is Re eile eed mate ey ae Meme, wee eaten 49 
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TABLE No. 19—Continued 


Bituminous Materials— 
Road Oils— 
a ae eae ek a a RN Als da Re Oy a re Ad, a! 


O05 ee road Ol vies aires ec eee ete 
Cutback asphalts— 
1 ype eae Megan Bar cat iin Or TAS net FS taaey tS 


FRIGHT ioral dae, thet 8 ease oe nah re eee en te nee semen 
Ope Mbeccyh avers Mame? Kc§ Ol Cr: BY eaineraMes eeeepee Meee then Sp) oe Bs Viee ea eT he aE 
Asphalt joimt-iller’ oo ose lose ce ia a ee re 
Water, proomne has lia lic 22s sca pte eee cen eee 
Asphalt Plame xis Soe eek arr ence 
Asphalt coating for 0. IM, Px tg cee ee ee 


Chemical Analyses—— 
WW BTR oe Sk es a ae ee ee ee 
CREDSOEO hrc ee cn ek coe ae ne are ee ec ee 
Til T Sel! OLR ee a ace See eee ie ed ene oe see ens 
Turpentine s s.5 4 Soe icc re bs ee eee ee eee 
W hite lead 2 ee ee A ee oe ee ee 
WANG OXIA re ee ee ee i et ee s 
SOLER a ee Sage ea re a Teme te ees eee ee 
SS FCB ih gue EE ep hea eA a ee ce Se re 
COTO Tons aie iy as cre ev eat eee me ec 
Paints and “varnishes sec ec ee ee ee 


Asphalt Concrete Materials— 
Sa nd ee ee ee oe ks ee en ee ee 


Miscellaneous— 
Rock2forsrubblesmasonry tc. ee ee eee 
Rock for: cobblestonec2urters. 2.4 ee ee ee ey: 
Roofing: Dapper ek. ah eet wees ee ee eed 
Gravel’ baGCKR Lee een ee cee Mie ee ee 
Dh 01, cae i ee PER MP RL SPN ee, Saipan Mav te Tet 
Drain: tle eee at. oie ee ae ie ae cae ee tere 
Bort sc ee ie Ne hg ice cee i ae ae ee ce 
Witrified Clay (Di peo eiecs ae aa, ete ee ee 
Sewer: DiDG 23k ncn i ee ee ee 
ES PANSLON JOT ES ea. cece- 2s cea Cae ee PARR Sieg sis oth = x - 
Backfillsfor- tree tse 2s 5 eee eee eee ee 
WHeCTASSITEG | Fae ee a a a oe ae ee ee 
Physicals tests «On :SOUS 63.55 tee ee ee ee ee 

Research and Special. Tests— 

OU CX OR eo ge a oe aedae renee SON ee, oe ene 
Extractions of bituminous mixtures 
Oil sand surfacing 
A GODG DIRCKS ois e. ee oia ae eree sa e aee o 
Special concrete mixes 
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BRIDGES AND STRUCTURES 
Epcar T. BoarpMAN, Bridge Engineer 


During the biennium there has been a marked increase in bridge and 
erade separation construction due to the increase in appropriation for 
structures by the United States Government. | 

Bridges and underpasses have been widened to take care of faster 
traffic. Two bridges on the Carson-Minden highway and one north of 
Lovelock have been widened from eighteen feet to twenty-four feet. 
An underpass at Fernley and one at Winnemucca have been widened 
from an eighteen foot to a twenty-four foot roadway with thirty feet 
between abutments. Vehicular traffic can now pass safely through 
without fear of sideswiping. 

With the completion of the Wendover overpass, Wells overpass, 





Underpass on Southern Pacific Railroad at Fernley, Nevada. This Structure 
and One at Winnemucca Were Widened for Safety of High-Speed Traf- 
fic, and Sidewalks Were Provided for Pedestrians. 


Deeth overpass, Dunphy overpass and the Winnemucca overpass, all 
principal highways crossing transcontinental railroads now have grade 
separations except those within the cities of Reno and Las Vegas. In 
Reno two grade separations are now under construction, the Alameda 
Avenue underpass and the West Second Street underpass. In Las 
Vegas a contract will soon be let for an underpass on Clark Avenue. 
During the biennium several notable bridges have also been built. 
At Caliente a bridge was built over the Meadow Valley wash, replac- 
ing an old timber truss. The new bridge is of the cantilever type, 
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using steel beams 100 feet long with a sixty foot main span and a 
twenty foot cantilever on each end. 

At Winnemucca and at Reno, bridges of practically the same design 
are being constructed over the Humboldt and Truckee Rivers. Special 
attention has been given to their architectural features. They are built 
of continuous steel beams of three spans, a total length of 190 feet. 

In Elko a concrete bridge was built over the Humboldt River for 
the Lamoille feeder road. This replaces a bridge which, according to 
the condition of its structural features, should have fallen down long 
ago. 

At Eastgate a concrete bridge was constructed which is designed 
to protect the highway from the large quantities of water resulting 
from cloudbursts. This bridge has made possible the paving of the 
highway at this point. 

Near Gardnerville a concrete bridge is being constructed which 
replaces a steel truss which is posted for a four-ton limit. 

Throughout the State several timber bridges and some of the con- 
crete bridges mentioned above have been built on secondary roads and 
feeder roads. These are of vital importance, however, as many of the 
old structures are dangerous and in many cases carry as much traffic 


as the main highways. 
TABLE NO. 20 
Bridge and Grade Separation Structure Summary 


Number of struc- 
tures completed 
during biennium 


Number of struc- or under con- 
tures completed struction at close 
as of of biennium Total number 
June 30, 1934 June 30, 1936 of structures 
Reimforeed GOnCr ete weeks ete eee eee, 41 8 49 
StUructGra Wetec lec ee eee ee uh 6 13 
iiiaal ocSiONoler(onsnetes onalel [umerch a kets ie a eee cs eee eo 28 10 38 
Composite structures (reinforced concrete 
PACS tEUC CUTE Le SUCE li) 22 eeeee re cee Soares 18 5 23 
TP OCA LSC aie ee a ad es See ee ae ee 94 29 123 


otal leneth Olea ll estruetU resis ae = ere eee eee 11,435 feet 
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ROADSIDE IMPROVEMENT 


F. D. Browne, Landscape Engineer 


The landscaping of roadways is so old that its origin is lost in antiq- 
uity. Shortly after man conceived the advantages of individual family 
dwellings, he also found that many of the plants furnishing him with 
sustenance could be transplanted to the immediate vicinity of his habi- 
tation. This saved much labor in the gathering of fruits and herbs. 
It was natural that these plantings were also located adjacent to the 
trails between the different dwellings, so that the harvest could be more 
readily transported to the home for consumption. 

Man next realized the physical comfort obtained from the trees 





Removing Desert Cacti for Replanting Along Highway Near Las Vegas. 


shading the pathways. It is reasonable to suppose that at this time, 
or even before, the esthetic appreciation of vegetation was born. In 
many of the ancient cities of the Old World evidence may be found 
of the planting of thoroughfares with ornamental trees centuries ago. 
Throughout the United States it is generally found that where dwell- 
ings are surrounded by an appreciable area of land, the driveway or 
walk between the building and the street or roadway is lined with 
trees or shrubs. 

If the average citizen desires that his private driveway be lined 
with trees, it is evident he should so desire the public highways. That 
this is true is manifest by the number of organizations that have been 
formed throughout this country for the purpose of stimulating interest 
in such plantings. As a result of the general endorsement of such a 
plan, the United States Bureau of Public Roads now demands that 
at least one percent of Federal aid funds allocated to each State be 
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used solely for the purpose of roadside improvement. Such action on 
the part of the Government made it necessary for the State Highway 
Department to include within its organization a landscape department 
to specialize in this particular phase of highway work. 

The department was created February 15, 1934, and its subsequent 
accomplishments are as follows: 

Fourteen projects have been completed by State forces and two by 
contract, at a total cost of $112,069.19. The combined length of these 
projects is 86.14 miles. The average cost per mile is $1,301.05. An 
average of nineteen men were employed on each project for a period. 
of ninety days. Ninety-seven percent of all employees was furnished 
through local offices of the Nevada State Employment Service. The 
office located nearest to the project was utilized in each case. 

The distribution of a roadside improvement dollar was as follows: 


AG's <a tps seating nee 82) eek tty fh A ees E 78 % 
Equipment rental, materials and supplies -........... 144% 
Write rine peer ae ees ee eee 64% 
Nursery “stock 220.5, So co eee ay ge LM 


Roadside improvement during the biennium consisted of rounding 
and flattening slopes, cleaning up loose rocks, dead vegetation and 
other debris; the development of three springs for the use of the 
motoring public; improving and providing parking space at points 
of exceptional scenic beauty; the drilling of an artesian well and 
installation of 3.4 miles of pipe line for irrigation purposes near Las 
Vegas; the planting of 550 trees and 3,000 shrubs along 21 miles of 
roadside, and the planting of native cacti and yucca in Clark County. 

The inherent aridity of Nevada precludes extensive roadside plant- 
ing and renders the problem of roadside improvement more difficult. 
Also, the practice of driving livestock along the highway further mits 
extensive planting. Moreover, the extremes in temperature necessarily 
limit the varieties of plant material to those enduring both heat and 
eold. No effort has been made to plant areas where the water table is 
below 10 feet, as the cost of irrigating by tank truck for an indefinite 
period would prove prohibitive. Only one completed project requires 
constant irrigation. This is located along the south approach to the city 
of Las Vegas. Luckily, however, a State-owned artesian well located 
within the right of way limits furnishes an adequate supply of water. 

Because of the above difficulties in planting and cultivation of flora 
in this State, and, further, because a greater portion of our highways 
traverse sagebrush-mantled deserts or charming valleys which are, for 
the most part, pleasing in their natural state, the functions of road- 
side improvement in this State should embrace more particularly the 
general improvement of the roadside with respect to removal of debris 
and man-made scars incident to construction of the highway and other- 
wise. In this connection the modern billboard constitutes the mest 
offensive blot on the landscape. State law prohibits its location within 
the highway right of way and requires that a license be paid to the 
County Clerk for all billboards and other advertising matter placed 
outside of the right of way on publie or private property. The law 
further states that no permit shall be granted for the erection of any 
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billboard, sign, or other form of notice which may measurably destroy 
the natural beauty of the scenery. If all advertising matter be consid- 
ered an unsightly nuisance as it should be, it is obvious that the exist- 
ing law is adequate to eliminate this nuisance completely if the law is 
enforced explicitly. The American Association of State Highway 
Officials state that advertising signs alone the highway create a 
serious traffic hazard by distracting the attention of drivers. They 
urge every State to prohibit all advertising signs within a distance 
of 500 feet of the right of way of all highways. 

It is hoped that from the dual considerations of safety and beautifi- 
eation, public sentiment will be awakened and the billboard nuisance 
abated. 
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Boulder Dam’s Twelve-Stream Waterfall Spurting Through the 84-Inch Needle 
Valves Which Were All Opened for the First Time on September 11, 1936. 
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PUBEIGEY: 
F. G. Greuticu, Publicity Director 


To establish a closer relationship with the press of the State, the 
Department of Highways, during 1935, assigned to a departmental 
section the duties of assembling matters of a news character occurring 
within the Department, both at headquarters and in the field. This 
service further comprised the formulation of information into news- 
letters adapted to newspaper style and composition, and then for- 
warded to all newspapers published regularly in Nevada. 

In addition, this service was broadened to meet requests of the 
various press associations functioning within the State. Requests, 
originating from outside the State, for news matters or articles relat- 
ing to technical subjects, were given closer attention and a more expedi- 
ent service. 

State newspaper publishers were invited to offer suggestions, or for- 
ward requests for any information of a news character in which they 
might be interested. 

Supplementing this service the newly established unit became a cen- 
tral source through which publications of a national character could 
apply for technical or general information, as well as photographs, 
relating to highway construction in Nevada, the various methods 
adopted and followed, progress of construction, as well as information 
concerning any particular phase of highway construction work of 
interest to such outside publications. 

The Department also inaugurated the publishing of an officially 
sponsored bulletin titled Nevada Highways and Parks. This bulletin, 
of 16 pages, 7 inches by 10 inches in size, is produced bimonthly and 
eiven free distribution. The Department has set a high standard for 
this publication in the selection of textural matter, as well as photo- 
eraphs for reproduction, to portray the many natural advantages, as 
well as cultural features found in the State. Distribution was selective, 
and every effort made to direct these bulletins to places where the 
ereatest benefit to the State, as a whole, would accrue. With this object 
in view, civic service clubs, automobile associations, public libraries, 
travel agencies, and other organizations concerned with the traveling 
public were contacted to determine their desires and needs as to 
number and facilities for judicious distribution and their requirements 
supplied. 

Response to these contacts was wholehearted and encouraging. In 
this connection it is interesting to note that over 500 public libraries, 
located in all parts of the Nation, now receive regularly issues of this 
publication, and from numerous acknowledgments and comments from 
these sources the Nevada Highways and Parks bulletin is in popular 
reading demand. The Department feels that direction of these pub- 
lications to the public libraries has been well received and very effee- 
tive. 

Response from automobile clubs and associations, making requests 
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for additional copies, indicates that motorists generally are becoming 
more interested in Nevada’s advantages and attractions. 

Many Nevadans have cooperated enthusiastically with the Depart- 
ment in distributing copies of this publication at national conventions 
of organizations to which they belonged, and these citizens report that 
interest in Nevada was manifest and accelerated through such distribu- 
tion at these national assemblies. 

Distribution of copies of Nevada Highways and Parks has increased 
from the initial run of 2,500 for the first, or January 1936 issue, to a 
total of 14,000 of the July number, with approximately 85 percent of 
the circulation moving to places and persons located outside of the 
State. Demand for the first edition of 12,000 copies of the July issue 
was so great the edition was exhausted within three weeks after the 
press run. 

The bulletin is confined to giving authentic information regarding 
Nevada’s excellent highway system over which travelers can journey 
in safety and comfort, natural scenic features, and promoting the 
eeneral welfare of the State through publicity. Contrariwise it 1s 
intended to dispel any prejudice which might exist in other States 
concerning conditions of travel throughout our own State. 

In keeping with the standards of the text and photographie repro- 
ductions, the material entering into the composition of this publica- 
tion has been held on an equally high standard. Through complete 
and enthusiastic cooperation by the State Printery officials and employ- 
ees. this high standard has been maintained at a minimum cost of 
production. 

Further centralizing of effort to advance the welfare of the State, 
this public relations unit of the Department has assembled and formu- 
lated press feature releases which have been published in several 
magazines of Nation-wide circulation. 

Among these are included The Western Construction News, San 
Francisco; Contractors and Engineers Monthly, New York; Better 
Roads Magazine, Chicago; The American Highways, Ohio; The Pitts- 
burgh Automobile Club’s official organ; the Pittsburgh Automobile 
Association’s official publication; Good Roads Magazine; Roads and 
Streets, Chicago; all of which have used one or more articles concern- 
ing various phases of Nevada road construction projects. 

During the course of 1936, the Department has composed and dis- 
tributed to the State press approximately 100 news-letters containing 
news items of a varied character. These letters also were sent to out- 
side publications whose editors have made written request for the same. 

Encouraged by numerous comments regarding the Nevada Highways 
and Parks bulletin, and from a study of the increased traffic record 
during the year, the Department believes this publecation, in its 
endeavor to inform the general public concerning features of the 
State, as presented has had a direct influence upon this material traffic 
increase with its consequent revenue to the State Treasury through 
oasoline taxes paid by the traveling publi. 
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LABOR STATISTICS 


GeorceE Foury, Labor Statistician 
L. F. Cocuran, Assistant 


In 1933 and 1934, under the National Recovery Program, labor 
provisions were comparatively simple, consisting mainly of preference 
accorded in employment to ex-service men with dependents, restriction 
of working hours, and minimum wage scales. Beginning on August 
21, 1935, in contracts awarded for Works Program highway and grade 
crossing construction projects, the special provisions relating to the 
hiring, working hours and payment of employees were greatly 
expanded. 

Being part of the Emergency Relief Appropriation, the funds used 





Hand-Labor Construction of Retaining Wall for Widening U S 40 Near 
Lawton Springs. 


were intended to reduce the public relief load. Federal regulations 
issued pursuant to the Emergency Relief Appropriation Act of 1935 
stipulated that preference in employment of labor of intermediate and 
unskilled grades be given to persons from the public relief rolls to the 
extent, under the Alternate Plan, of 80 percent of all such employees. 
It was required that all labor of these two categories be secured through 
designated local offices of the National Reemployment Service. In 
order that the program might benefit the greatest possible number 
of people, each workman (except those of supervisory grade) was 
restricted to a maximum of 130 working hours per month, except 
in cases of remotely located projects known as “camp jobs” where 40 
working hours per week were permitted, the State eight-hour-per-day 
law also applying, of course, to all employees. It was encumbent upon 
each contractor to furnish a specified minimum number of man-hours of 
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work for persons employed through the National Reemployment Ser- 
vice. “Credit” was given for all such man-hours of work provided 
in accord with contract stipulations, and, of course, records were 
necessarily kept for each contract, there being a proportionate financial 
penalty in the event that the contractor failed to provide at least the 
minimum number of man-hours. All occupations were rated in four 
classes, namely, administrative or supervisory, highly skilled, inter- 
mediate and unskilled, a minimum wage rate per hour being specified 
for each class. 

Comprehensive detailed pay roll forms were completed by the con- 
tractors for the Federal Government’s and Highway Department’s 
information and records. These pay rolls were sworn and subscribed 
to before notaries public or similar officers, as was also a statement to 
the effect that no deductions, directly or indirectly, had been made 
from the wages due as shown on the pay rolls. A further affidavit was 
required conferring on the contractor’s agent authority to supervise 
payment of employees and to sign the pay roll, and vouching for the 





Hand-Labor Grading of Section of New Geiger Grade. 


agent’s knowledge of pertinent laws and regulations relating to the 
contract’s special provisions. 

Due to the greatly enlarged scope of the labor provisions and docu- 
mentary requirements of the Works Program highway and grade 
crossing projects, and in order to assist Highway Department field 
representatives and the contractors in interpreting and in differentiat- 
ine between these provisions and requirements and those of the still 
continuing National Recovery and Federal Aid programs, it became 
necessary to establish in the Highway Department a separate depart- 
ment or office, whose duty it is to ensure the contractors’ compliance 
with the new and old requirements. <A careful supervision was exer- 
cised of the notarized pay roll submitted by the contractors, as well 
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as by the Highway Department in cases of “Day Labor” and “ Extra- 
ordinary Maintenance” projects carried on by the Department itself. 

Records kept by this new office, the labor statistical department, 
indicate that the new program successfully accomplished its purpose. 
Inasmuch as the working time of only those employees who were placed 
through the National Reemployment Service could usually be counted 
in providing the specified minimum man-hours of employment, both 
the contractors and the Highway Department, in order to avoid unnec- 
essary expense, endeavored to secure through that agency not only all 
workmen of intermediate and unskilled grades, but also as many as 
possible of the other two grades. At the end of September, shortly 
after the start of the new program, 74% of the placements of work- 
men by the National Reemployment Service were made from the relief 
rolls. As the number of projects under construction increased and the 
program gathered momentum, the percentage of relief workmen placed 
increased to 82% on January 11, 1936, reaching a peak of 86% on 
February 15. After March 15 this percentage steadily declined until, 
at the end of June 1936, the relief rolls could furnish but 68% of the 
workmen required, and an increasingly marked shortage of such labor 
was noted. 

The table given below shows the total numbers of relief roll employ- 
ees at the end of each month during the new program: 
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STATE HIGHWAY PATROL 


Ropert A. ALLEN, Chief Highway Patrol 


The Highway Patrol Office cooperates with the Public Service Com- 
mission in the enforcement of motor vehicle license and tax laws. 

The first enforcements were made by the Department of Highways 
in 1922, through the agency of a field representative, who made one 
trip through the entire State during that year. The first patrolman 
was assigned to duty on June 26, 1923. 

The present personnel consists of seven patrolmen, including a chief 
clerk. The main patrol office is located in Reno, Nevada, and district 
headquarters are maintained in Las Vegas, Wells, Elko, and Reno. 
There are, however, sufficient patrolmen in active service at the present 
time to also patrol such important centers as Ely, Tonopah, Winne- 
mucea and other smaller communities during certain periods of the 
year. 

The problem of promoting safety has come more forcibly to the 
attention of the Department of Highways during the past year than 
in any previous period. Safety instructions and bulletins are conse- 
quently transmitted to the field offices at regular intervals. Much 
valuable help and literature are obtained from the National Safety 
Council with whom the Department is affiliated. 2 

It is the belief of the State Highway Engineer that the scope and 
amount of patrol and safety work which has developed in the State of 
Nevada during the past five years warrants a permanent field force 
of not less than six patrolmen, and that this number should be increased 
appreciably if a more rigorous system of safety and highway regula- 
tion be prosecuted. 

The patrol division of the Highway Department is self-supporting 
and affords a medium for satisfactory traffic supervision, and promo- 
tion of safety on highways. 
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MAINTENANCE 


RICHARD SHEEHY, Maintenance Engineer 
M. E. Norton, Accountant 


For highway purposes the State of Nevada is divided into five divi- 
sions with a Division Engineer assigned to each. Each year, due to 
construction of new roads, additional mileage is added which must 
be maintained by the maintenance department. As the obligations of 
this department are yearly increasing, a Maintenance Engineer was 
appointed during the last part of the biennium in order to obtain 





Fabricating Steel Frames for Maintenance Stations at Shops of 
Reno Equipment Plant. 


uniformity and standardization of maintenance methods. The main- 
tenance Engineer and the Division Engineers are responsible for the 
proper maintenance of all roads on the maintenance system. Practi- 
cally all of the constructed roads on the State Highway System have 
been built with the help of Federal aid, consequently it is an obligation 
of the State to maintain these roads to the standard required by the 
Government. 

The revenue for highway maintenance is provided for in the State 
Gasoline Tax Law, and in order to conform with Government main- 
tenance requirements practically all gas tax receipts are absorbed 
annually. The maintenance budget for the next fiscal year is prepared 
in June of each year. The budget is prepared in accordance with the 
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approximate standardization of maintenance costs on various types 
of roads, taking into consideration the numerous maintenance opera- 
tions, density, and type of traffic. Inasmuch as snow removal and 
repairing damages caused by eloudbursts are special problems, no 
definite amounts can be set aside in the budget for this work. Such 
expenditures are provided for by setting aside a certain sum, and 
specific authorizations are issued as the necessity arises. 

During this biennium the watering, pruning, and general care of 
trees and shrubbery, planted under the supervision of the landscape 
department, have become a duty of the maintenance department. The 
department’s architects have drawn up standard plans for more ade- 
quate and modern dwellings and garages to serve as living quarters 
for maintenance crews operating in outlying districts, and for the 
storing of department equipment. Several steel garages have already 
been constructed, and it is planned to complete the program of con- 
structing maintenance stations within the next biennium. An exten- 





Truck Shovel Excavating Material for Repairing Washouts on U S 93 in 
Lincoln County. 


sive program which was started during this biennium, and which 1s 
being carried on at the present time, is the erection of standard signs 
and markers. This includes the placing of standard directional signs, 
U. §. route markers, county line signs, and signs denoting points of 
interest, names of valleys, bridges and rivers, mountain passes, eleva- 
tions, ete. 

In order to assist in relieving unemployment, relief labor was secured 
through employment agencies and used primarily in carrying on main- 
tenance betterment work. The labor was procured from those agencies 
where this work was being carried on. 

At the close of the fiscal year ending June 30, 1936, 2,656.68 miles 
of road were being maintained; while at the end of the previous bien- 
nium, June 30, 1934, 2,287.37 miles were being maintained, which 
makes an additional 369.31 miles as shown by the following table: 
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TABLE NO. 24 
Maintenance Mileage 


2a 


Increase or 


Types June 30, 1934. June 80, 1936 decrease 
Geen TIC OMCTEUCs me eee, eens ee ee eee 18.05 30.26 + 12.21 
BAS Sa GeG ONC Gare tees scot ee eS scl Soe 43.03 35.79 ee eed, 
Plantmixed bituminous-treated surface............. 4.99 72.77 + 67.78 
Roadmixed bituminous-treated surface.............. sD Sire be) iL 1 Gyaineie: + 600.19 
EL EEE ll sats sad tk seoc at Oe eh nme ee Oe hese heen Ie 942.16 562.89 —= 319.27 
Graded AMG CUNT Ove Certs see es see gcse 125095 201259 + 75.64 
2,287.37 2,656.68 + 369.31 
TABLE NO. 25 
Maintenance Costs from 1918 to 1936 

NB ee =e ee es eS OR re: AO ONE te ak ete $343,399.28 

pS ne eas Fat Raer Ae ete a 2:9), 38.0224 19D Snore tae ee 359,262.08 

t 9205 eared: Set ae 44,323.34 a CA eee ee atte Se 418,065.08 

ASW eee hehe rahe 2 33,601.26 DOS Oe ae erys ade NEE eS 500,752.46 

UI Pay foe ee Os whe ae te ei 61,997.55 o OS is Gs Ra eee Ce Se Ae 301,166.64 

LOD. Sea ewe Sete 110,724.87 IOS Det hte 6 ee eres Mele alii oe 

LOD Ae evoene see eee 122,788.60 TLO'S Oe oliedee ae oe al eee 566,845.41 

DO cn ate oo eae 215,168.70 GEO ee a ee Pe Sees wes LP 502,715.66 

D2. 68 See eee 306,899.52 TOS 5 eA ea ees 617,784.47 

EO sbeice Boe 675,726.06 


*Seven months’ expenditures, December 1, 1930, to June 30, 19381. 


TABLE NO. 26 
Snow Removal Costs, 1923-1936 


I set cr bet Yeap, og OL 5. 2 Nee aa ae a $12,695.38 
dC er A ere eC Se Se ee 884.53 
TOO ae iw COE yee. el ae a nN On ee 1,479.18 
1OCG Ue ow ee Be Me Om awl le be eb 1,803.43 
Wig Fo Pa Ot SSI ine ae ae ee 8,228.95 
GR Pt ta) Les taht 6 sendy ty» ba had a gee 3,167.50 
100 eae ed Be ee Ye eg Ee cd, 16,172.05 
fn Crateee ae DAN eee ae gee As 19,466.28 
ACES lipdptoliia Coat hg WAL oN UL a Seal od 4,711.45 
TG 20 ager ae Oy ee na ee UN Ye EO he i! 83,632.96 
THOR Re ae Rak tee oP IC We 2a, 1 oe ak abi ok RS (SS aI eee 83,497.61 
ERO Ee tata es OE ae ON aS ae) a @327.13 
WOW aera k Ge Se 5) 2A Ue is au ee ner aed RED rea me Bee 28,573.76 
EEL bet ck oi Nt A a aT nam ete Ai os Bon ko eae 50,948.37 


Snow removal costs prior to 1923 not available. 


Starting during the fiscal year 1933 and continuing through 1934 the main- 
tenance crews worked and were paid for five days a week only. 
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MAINTENANCE REPORT FOR THE FISCAL YEAR JULY 1, 
1934, TO JUNE 30, 1935 


During the State’s fiscal year ending June 30, 1935, the Department 
of Highways spent $617,784.47 for maintaining 2,524.77 miles of road. 
The total mileage includes improved and unimproved types of road 
and the total cost includes all direct and indirect charges to mainte- 


nance. 
TABLE NO. 27 


Maintenance Mileage and Expenditures by Road Type—Fiscal Year 1935 


Type of road or construction Mileage Expenditures 
Clement CONCLECtC.-2n-.---s2--cnencc sete rena seme ch yn ne nena ann on aces tn rene enaannasancreaen aes Zileoo $11,027.78 
Asphaltic ConCrete...--1.--/2icc-nacencee teen sees cccn enn en ene masmn nme an anencamanssns 35.79 13 TESS 
Plantmixed bituminous-treated gravel ...-....--.--------------++---------- 58.44 20,901.15 
Roadmixed bituminous-treated gravel.......----------------+----------------- 7 Ie ON aaore 330,698.99 
Coprae lei ee ae 8 oe ae Sgt ee np vce eee ene eee as 883.09 194,187.48 
Graded and UnimpTroved.....----------------2neonnceseneen ence e enna cennenn en ssencneasennsnnas 151.24 21,900.80 
*Migcella meus, feces bance cecese cece ceed oe deca See center ple papas wg geen der ged ease 21,696.31 





2,524.77 $617,784.47 


*The miscellaneous expenditures of $21,696.31 are divided as follows: 
$21,380.67 Construction, repairs and upkeep of Maintenance Stations. 
315.64 Cooperative maintenance within Charleston Park. 


$21,696.31 
TABLE NO. 28 


Maintenance Cost per Mile by Road Type—Fiscal Year 1935 





Cost per 
Type of surface Mileage Cost mile 

Cement Cconcrete.....--------------20---2cennnece ence nec onc ec eeen cence eens 21.89 $11,027.78 $503.78 
Asphaltic concrete......----------------2-------2---cncneneone enor 30.09 L731 1296 485.38 
Plantmixed bituminous-treated gravel ...----------------- 58.44 20,901.15 357.65 
Roadmixed bituminous-treated gravel........-------------- 1,374.32 330,698.99 240.638 
eo) ee i Ee aera oe (Pe ES ET ee ene 883.09 194,187.48 219.90 
Graded and unimprovetd....---------------------------2----------0-7-+ 151.24 21,900.80 144.81 
2,524.77 $596,088.16 $236.10 





Newly Constructed Steel Maintenance Storage Garage at Carson City. 
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TABLE NO. 31 
Total Expenditures for Maintenance and Betterment Work in Each County 


County Mileage Expenditures 

(Giusybuceiewbl bee. eos te EES nl Be eet ees, ee Lert $32,794.81 
(Ga i a Se Oe ce 2 ye: 51 le ee, Aer es a 252.54 68,511.68 
TD OU ea eee ees ee cree ae Reto Ob .27 20,384.60 
TOI ee ee ee me” Fae ee Ee 317.46 87,820.51 
EDR wav ey eee Wltn bala eae “ae OAR a) Annee ie eee oh eke ne ee EES 48,172.29 
SDN WSU cee he lets sce anide Aen SH or eee ee Ik Re wees 72.04 18,677.06 
TE TSULE TD OUCL eee oe ere tre Ree Gere IGN AB) SOPLI S205 
TGECYT CKO Tamar a Ae et et oc cao a ee 130.82 BAT ESO) 
TACO Lie eee ee ee ite BN as a ek tee ae ee 198.18 37,264.24 
ALS OTe ete ee ee Se Oe RA gn 154.93 41,838.44 
INR Weg SEW oN! Pree xt hea si ee Eel os ei lid eee 1726 37,108.88 
TNR Si saa le eet Re Sac ele Pees a ete he Pe 280.17 50,451.34 
C) TEVA ce ee EE eee es 25.69 6,153.55 
ETS tn re ee ee a2 FI rae ee, 74.98 17,626.60 
SOIC yee ee ite oF ee eer ee Tn ee 9.28 2 615209 
EASELS 1G Cee ee tt fk eM a os ek er aS) Wall 44,853.23 
VAT Ces Bere he A ee de 235.54 40,038.32 
Pils h WC $617,784.47 


Combination Tractor and Wagon Scraper Maintenance Equipment. 
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MAINTENANCE REPORT FOR THE FISCAL YEAR JULY 1, 
1935, TO JUNE 30, 1936 


During the State’s fiscal year ending June 30, 1936, the Department 
of Highways spent $675,726.06 for maintaining 2,656.68 miles of road. 
The total mileage includes improved and unimproved types of road 
and the total cost includes all direct and indirect charges to mainte- 


nance. 
TABLE NO. 32 


Maintenance Mileage and Expenditures by Road Type—Fiscal Year 1936 


Type of road or construction Mileage Expenditures 
Cement CONCT OTC sar a ear ea Se eee eee eee ee 30.26 $13,867.21 
ASH aILELC5C OM CTC UC esos ea ae me we ee ene Sail, 15,493.04 
Plantmixed bituminous-treated Sra vel seen eae eee i PAan Ce 25,943.08 
ROAGMIXEUEDUL LMT OUS= FIGS Gera eer 1749-71 462,478.32 
Qyavelcc SEU ee a ee ee ee 562.89 105,839.94 
GhasyoletsewavelmubaniaaporRonKeol © 2.2 ees cence ee 201.59 QOS 1140 
* IMS Gel WCC Wie et eae ee eee eee DRO 29 TaacOu 


2,656.68 $675,726.06 


*The miscellaneous expenditures of $29,733.07 are divided as follows: 
$7,093.67 Betterment work. 

21,124.30 Construction, repairs and upkeep of Maintenance Stations. 
1,515.10 Cooperative maintenance within Charleston Park (3.67 miles). 


$29,733.07 
TABLE NO. 33 


Maintenance Cost per Mile by Road Type—Fiscal Year 1936 


Cost per 

Type of surface Mileage Cost mile 
Gement Concrete ee eee ne eee 30.26 $13,867.21 . $458.26 
PASS DHE EUG LC OM CVC Coe a wae eee Seay 15,493.04 432.88 
Plantmixed bituminous-treated gravel..........-...--.----. ett 25,943.08 356.50 
Roadmixed bituminous-treated gravel.......-.------------- 1,749.71 462,478.32 264.32 
Gira le se cote eT es a eh en eee ce eee 562.89 105,839.94 188.02 


GAGE aires Ov CC oe ee eee ee eee 201.59 22,371.40 LLOLO7 
2,653.01 $645,992.99 $243.49 





103 


REPORT OF DEPARTMENT OF HIGHWAYS 


Lo 


ooo oan) 


a 


uc 


ay a | eee 


NOsHONA 


OD HO SO Rh SH OLN OO NI ON HO 


68 





80'Sh6'Sa$ 0°00T 
PL OTST 2g 
09°90Z p 
$0°S6L'S 9 
GORE oar eM 
ZY 
G8'6L9 ek 
€L°S98 ‘te 
Oo gical yee 
p0°S9 g* 
GO°LPFT o 
Toe LUNG eer od 
GS°LPT y’ 
G6°L09 LOT 
€9°20L p's 
pag tee anes Ie 
08°190'T es 
29'T6L'T 0°ST 
GZ°669'S SOT 
LI'S8S'8 GOT 
P8°SST'ss r'0Z 
X1UyUB] J 4Uued10 J 


PO’ S6P'STS 
91861 


Gi a Se) 
TS°&86 


LOPS 
08299 T 
LG°6¢6% 


0L°829'T 

90°S6T'S$ 
94919U00 

oryeydsy 

















0°00T TZ'L98‘ST$ 

JEM rac Ths ds 8 Pa aici abasic eee eer sg 8 Ak ee, Caran Maer, Rape ede Bens. Naan Many nt UOT} BAIYSTUTULP V 
tip 66'6 rewen waas bnanp wnnpinren eons a2 Sr Ren 0 > wwe ey eases PRS Set ae eae es Ale Se OO ho Le ee es 
ee SE Oh To ae CST area ATE eae Os pera were potaties Ser ARTO RIAD Maan dOUBUOLUTeU odevoOSpuer'y 
{he 00°GL I9A¥BT SNP [LO 
be OGG ch POMPE Ce aS GR ty gaa «cw NSE Laem Oise bien ee Bd a SurlzyBod [eos 
ne hee Tn i ee ce a aa ee Se age ae 90U0J MOUS SULITVdat PUB SUTAOULAL ‘SulqOo.1G 
G" GET TE vetigie ! ARS SEE ESSE TES Gs” ahaa ig ead ab aaa YS, Uae a aR nt Oa PRI, ME PO OUI[ .19}U99 OYIVA SUTLUTG Cf 
Site oss teauthy aaunaanatandsgenchesscnnctudsndsnedanlasekseesrarese-ea aS PUB sooles cull edou PUG OULD hel 
Gad OP LIE =) SRO eb Sar eee Ces” en are ae edi eee es ee SUTUOT}LPUOd9Y 
& & 06°99P SPLIOATNO pue Ssospliqd suLlivdot puw surpling 
6G 8SP'GO0Ss M/ YY SUOTS [B10 VU 9}SVM PUB STIGoOp SULAOWIOY, 
cee aNd aha i eat oh" OIRY SY Ei MEY SURE «yf Sy uth ws Ioan ae Surddeai-dit puwe sodo[s sutjo0}O1 
6° oe ee aL ate ane eae ees By mn [[Bl prens SuLmredot pues surjyonas}sSuoy) 
One hh en ag eae ARTE RRS bie etal See ck i te og es UU y Med We meen fe MOUS SULIAOULOY 
8 TR°ROT A ere ea he Pe fe Te AC Tea here ne NS Tak We Oi, Sa STNOYSBM SULITedoy 
Z9OL GOT re Ser PERRI ge oe ay ee ap Uee teeee e On| Sodo[S SULULUILI} PUB SOPT[S SULAOULIY 
war WARCALAC Ae SUMP Tinta” TLR Uae Ret aPG Cos he eae ee Say SUSIS SULITEdOL puv SUTPIIFT 
Lh VOLT eT patna ay) ak ae eR eM Tne Ts SON ee otal to pales ysnaiq pue spoom sulyynp 
LL Te RSS Ll ee ae oe ge nae a) CME CeP an apa Ty S}LOATNO puwB soyoyIp Suruvs[o 
P'6r LOtS6O Zeek ce a eae le ooRjans Suryoyed pue ‘syousro pue szurof uotsuedxe SUT 
0ST EPRI AG: ec RRNA wargea i ak AE pe ECS sq geet Sdoprnoys SuLmedor pue Surpring 

qued..ag a}a.19U09 uoryV1odO 
queued 


9LGL IVOA [VOSTI—Spvoy JoAvI4HH poyvor],-snourumjrg 
XIULYULT pur ‘ojoroU0N oT4[eYydsy ‘ojyoINUOH yUOUIED UO sSUOTYVIOdQ odULUOZUTVIAL SMOTIVA TOF soinqipucdxy 


rs ‘ON PIAVAL 


REPORT OF DEPARTMENT OF HIGHWAYS 


104 


COMNONOLMM rT HOLD 
N oom oD 00 L- © 


0°00T 


LG 


To 


nro 


bal ol 


yues 
-13g 


9S6T TV9A [OST 





OF TLE‘oc$ 0°00T 
LEEOuG ag 
00°0T y 
p 
COieat 07 ai a, 
CV) eee Age 
TS Sit 8" 
9 LES gq" 
00°S8 a 
0Gc's ey 
CZ. Les G g°g 
86° F98'S OL 
Ze GOS E LS 
91°899 6'T 
G6TP GS 
26 FONG G's 
ZL°886'8 0°39 
T9 TL ZY 
T8'92F$ is 
pesordutun, qued1e J 


pus pepern 


£6688 S0TS 





CV SLVG 
VV PE 
GE'6S7 
00'GE 
EL°GCV 


91°SY 
IL 1 
P6'8E 


SP 88L 
G9°624 
GZ'8SS 
SL°SPs 
GT°680‘9 
8° SPP L 
62 PSL G 
OL P66'T 
GLLT9‘'S 
G9°GZL‘S 
25°689'S9 
68°SSh PF 
ceges's$ 


JeaRIy 


ae =e 


yued1eg 


CE'SLP ‘CIPS 

LGZ00 SEie ee eee ee ee ee UOT} B.ISTUIUIp VY 
O22 UT Pater ee eee a Ce ae ada eR speo1 A1eddt[s Surpueg 
AAD pas Mk niece ee eae ee oe a a ENR RS TES lar ree 7 Sukie yk sodo[s Sulue}} CLA 
PAT CAS tM hited ea hack ent ona SECM ESS! Oe hy el tS a0ueUd UTE odvospuR’y 
aE hh cu oi hua akeue Oo ec nnn Sr Ts aa dae Saal er eg eV see "ig JI9A¥KT ISNP [TIO 
Ge A Hehehe a Nemeeiar sh Re it RAO EE CAN ie OGL a fat Sut}e0d [BES 
See heen Eire Seen nea ks See Oe ae oot ae ee ene ee aoudy PUBS SULITedol puv SUTPIIG 
COURS & a Oa be te ee on eee Q0udJ MOUS SULITedor pue SULAOWL ‘SUT}OIIG, 
TG RT de eee EE ate ET ne ae te a eee eee aul] 40]U90 OWed} Surjured 
NCTE 2 ee es Aen: BERS Fe RO TAAL in She eae $o}eS pue soousj Sutsedes pue sulpling 
PG Sik etna tale aes ah Gta Ma ES ABS Baik i Pak) SPAR ICY ik SuluonjIpuocosey, 
Ce Ree or ae eee ee nn oe eee ae SPIOATNO puv sospiuq Sulmjedert pue surplng 
COTE EO i eee Oe ee eT eanes M/Y ZU0Te [eL1sy eu 9ISVM PUR STIQeP SUTAOWIOY 
RR aA a dee Mince: ae Sis ad. Pos Sa WE Ghee A, ta aOR Dacre Suiddei-dir pue sedojs sul}oe}01g 
LE CPE Co Cee ee a ee int ee [ret pawns Supiredes pue sutjonsysu0) 
TDR eG he} eens ak neha cde aang OW sey Biehl, SPCR ak ae Se ae [eaouwlet MOUS 
peracr ree ee oe wera SEs Ek te OG ee OD ARETE Sas [eL1ey eu Suryozed Surpeoids pue sulyney 
Hay eee, 22 cee eee R er ree ae eae oe eee ee eee synoysem SuLiredsy 
ey Gg pine, SEP etary i Sak he) ear aay Setaaeed . ee sodo[s SUILUWILI} PUB SOPT[S sUTAOUIOY 
VAR 1 TAe Big mete Orit te ahh get Lis BDL as pee aie. = hee SUSIS SULITBdel pue SUT}OOI0, 
a eae eee arn ui Sa SED Es ei! tae Nea PM aa kee on Syool sulryey 
Se oe a pace a ee a RR Sa a La A ck BCR ind wig gE ONL alien Surpe[q pues Sursseic 
EOL Ree ee ee a ee ee a ak eae ysniq pue spoedM SurzynO 
Se TACK 5 Semin tinal cor atines tye Bibi dial Od a Boe adc ty VHS ee SUS SJLOA[ND puv seyoyp SuluKs[H 
0L°S8L‘0S cM Ad sks 7a Rede BM ai tae dvi wcled Sa Wal dd Mo VEE I TP SE be: ddBJAINS SUIYD}IVT 
FOTSEtL TGS ne eae epee Ce re it eke Oe pee eee saop[noys Suliredar pue Ssurpiing 

pe}eery worzeredQ 

snourumnyig 


J—speoy poaordmiuyn pur ‘pepeiy ‘eaeiy ‘peywoiL-snourumitg wo SUOTIVIIAQ SOULUOUIVIT SNOTIVA OJ soinptpuedxg 


cg ‘ON ATaVi 


REPORT OF DEPARTMENT OF HIGHWAYS 105 


TABLE NO. 36 
Total Expenditures for Maintenance and Betterment Work in Each 
County—Fiscal Year 1936 








County Mileage Expenditures 

(Quebec WURDE 8 a7 Nec es earl gree ee ecg tere Aaa 152.10 $38,037.82 
262.30 76,462.08 i 

69.13 A OMe te 

407.24 103,059.43 

TEN e Gca ero Ue bake ata Mu Aa ee Re a ae od RN ae 162.74 40,236.04 

i DYO held erst Sons Ml se a ee CR ae SA ae 7 72.04 19,472.50 

Humboldt Bea eestt5) 29,871.58 

ALT GUC [eee eee ern et ee ee Sa ee eee ae 130.82 33,947.85 

198.21 49,011.99 

156.16 JOO ORD 

117.61 315503.97 

290.72 39,362.34 

Py eal 2 17,128 42 

74.98 23,450.57 

10.84 4,686.37 

140.61 54,008.46 

249.61 57,549.35 











2,656.68 $675,726.06 




















Automotive Maintenance Equipment Assembled at the Reno Equipment 
Plant for Use in Division No. 2. 
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REPORT OF DEPARTMENT OF HIGHWAYS 7 


EQUIPMENT 
W. 5. HoLeswortu, Equipment Superintendent 


The equipment division has been very active during the year July 
1, 1935, to June 30, 1936. It has traded in or profitably disposed of 
many pieces of obsolete equipment, and has purchased new equipment 
at a cost of $114,323.25. This figure represents only that equipment 
which has been purchased and received, and does not include additional 
equipment ordered in the late part of the fiscal year, which at that time 
was either in the process of payment or delivery. 

For the past few years, the Department has been using a large num- 
ber of obsolete trucks and other equipment, costly to operate and 
maintain. During the past fiscal year, equipment of this kind was 





Interior View of Modern Shops of Reno Equipment Plant. Here All Mechani- 
cal Equipment of the Department Is Repaired, Maintained and Rebuilt if 
Necessary. 


traded in or sold as rapidly as possible, and extreme caution was used 
in selecting suitable replacements. In making these purchases, the 
policy of purchasing equipment in the division or community in which 
it would eventually be used was closely adhered to whenever possible, 
and distribution of these purchases among the various dealers in the 
State was successfully carried out in an equitable manner. 

In attempting to purchase at a correct price, and to distribute these 
purchases over the State, it was found that dealers in the smaller 
communities could not supply some types of equipment required or 
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could not profitably handle a deal involving an antiquated truck as a 
trade-in. In these instances a study was made of the used equipment 
market in other communities in close proximity to where the new equip- 
ment would eventually be stationed and if that market could absorb 
obsolete equipment of this type, dealers in that community were given 
the order. With the exception of some special equipment, such as 
snowplows, ete., which are not sold by dealers in the smaller communt- 
ties, purchases were made in Las Vegas, Goldfield, Tonopah, Mina, 
Yerington, Minden, Gardnerville, Carson City, Reno, Sparks, Fernley, 
Fallon, Lovelock, Winnemucca, Carlin and Ely. 

During the summer months all of the divisions are at times subjected 
to violent cloudbursts that strike without warning in widely separated 
districts. In order to prevent impedance to traffic, repair equipment 
must be swiftly mobile. As existing equipment was inadequate, a 
truck-mounted power shovel capable of moving from one job to another 





Equipment Division Personnel of Reno Plant. 


at a speed of thirty-five miles per hour, was purchased. This power 
shovel, and the two carry-type hydraulically operated scrapers, also 
purchased during the past fiscal year for this particular purpose, have 
proved to be very efficient pieces of equipment, not only for this, but 
for other kinds of work. 

A novel fire-proof portable testing laboratory mounted on a trailer 
chassis with pneumatic tires was designed and built for the testing 
department. This equipment is apparently unique among the highway 
departments of other States, since articles regarding its design and 
usefulness have appeared in various construction publications. 

Construction was started and nearly completed before the end of 
the past fiscal year on a much needed extension to the parts and stock 
room at the Reno Plant. Stock was formerly kept in six widely 
separated stockrooms, and considerable time was lost in filling an 


REPORT OF DEPARTMENT OF HIGHWAYS 109 


order. Bins of a more efficient design have been built in the new 
extension and the faster moving stock will be kept there. Bulky and 
slower moving items, such as cement, ete., will be segregated and kept 
in other storerooms. 

With the acquisition of new equipment, it became necessary to pro- 
vide more adequate facilities for painting, washing, and servicing. 
Near the close of the 1935-1936 fiscal year, construction was started on 
a fabricated steel building to be erected in the yard at the Reno Plant. 
When this is completed, one half of the building will be insulated and 





Electric Arc Welding Is One of Many Operations Carried on in the 
Thoroughly Equipped Reno Equipment Plant. 


will be used as a “hot-room” for thawing out snowplows received for 
repairs, or it can be used as a paint room. The other half will be used 
as a wash and grease rack. The building is fireproof and designed 
so that it may readily be enlarged and used as a shop in case of 
necessity. 

Division No. 1, consisting of Clark and a portion of Lincoln and 
Nye Counties, has a temperate climate with an inherent lack of snow 
removal problems, except for Charleston Peak road. This is the only 
road in this division that requires snow removal. In view of the large 
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amount of travel over this road after its completion, it became nec- 
essary to purchase and assign a new snowplow and truck to this divi- 
sion for this particular work. To convert the truck purchased for this 
snowplow into a very useful and universal unit, a unique dump body 
was fabricated at the Reno Plant, and a semitrailer of eleven-ton capac- 
ity was designed and built to fit the same truck. A flat rack or an oil 
distributor can be installed on the semitrailer. This truck, with its 
attachments of snowplow, dump body or flat rack, has proved to be a 
valuable piece of equipment. 

The department has had considerable trouble with highway center 
line painting machines. Past administrations have bought several and 
found them to be inadequate. With this in mind, and in view of the 
fact that a suitable machine could not be bought from any manufac- 
turer, an experimental machine was designed and built at the Reno 
Plant. Experimental work on this machine could not be completed 
hefore the end of the fiscal year, due to unfavorable weather conditions, 
lack of time, and development of a new type of paint. Incomplete tests 
since July 1936 indicate the machine will be very satisfactory. 

Rather lax methods had been previously used in computing depre- 
ciation on our equipment, and a new and more methodical system was 
developed and put into operation. 

Considerable new and modern equipment was purchased by the 
equipment division for the various division shops. With this new 
equipment and other recent improvements, these shops are now con- 
sidered to be modern, efficient maintenance units. 

Considerable designing and building of special equipment for many 
of the various branches of the department was accomplished during 
the past year. This, together with regular routine repair work and 
purchase of new equipment, has kept the equipment division particu- 


larly active. 
TABLE NO. 37 


New Equipment Purchased During Biennium 


Cheyrolet truck. 2 Terraplane sedans. 
Chevrolet coupe. 5 Dodge pick-ups. 

Chevrolet station wagons. Studebaker trucks. 
Chevrolet pick-ups. Dodge trucks. 

Chevrolet sedan. Dodge sedan. 

Ford trucks. Oshkosh trucks. 

Ford sedans. Universal truck shovel. 
Ford pick-ups. Concrete mixers. 

Ford station wagons. Allis Chalmers wheel-type tractors. 
Buick sedan. Water tank. 

Nash sedans. Austin western pull graders. 
Oldsmobile sedan. Frink snowplows. 

Graham sedan. Baker snowplows. 

Pontiac sedans. Austin western snowplows. 
Plymouth sedans. Adams motor patrol. 
Plymouth coupe. Gar Wood karry scrapers. 
F. W. D. trucks. Caterpillar pull grader. 
International trucks. Littelford kettles. 
International pick-ups. 2 Wheeled rollers. 
International station wagons. 
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ACCOUNTING 
EK. C. Pouu, Auditor 


The financial tables for the biennium show a large increase in both 
receipts and disbursements over any other previous period. This 
~ Increase was due to a large construction program made possible by 
the allotment of additional Federal aid. 

On account of Federal regulations a slight change was made in the 
payment of contractors’ estimates. All payments for work on projects 
financed from Federal funds designated as National Industrial Recoy- 
ery, Works Program Highway, or Works Program Grade Crossing 
Elimination are paid from a special fund known as National Indus- 
trial Recovery Highway Fund Trust Account, while all payments on 
projects on which we receive regular Federal aid are made from State 
funds. Both funds are reimbursed by Federal aid as the work pro- 
oresses. 

As fully described in our last biennial report, the National Industrial 
Recovery Highway Fund Trust Account was created by advance 
funds made by the U. S. Treasury with the approval of the Bureau 
of Public Roads. These funds are for the purpose of making prompt 
payments on contractors’ estimates. An additional advance of $200,000 
was received during the biennium, making a total of $600,000 for the 
fund. 

A monthly audit of the trust account is made by an auditor from 
the Bureau of Public Roads who also audits all final Federal aid 
vouchers. 

Reconcilement of balances in the Highway funds is made with the 
State Controller’s office at the end of every month. 

The following financial tables give the record that is being kept 
by the Auditing Department as to receipts and disbursements of all 
sources : 
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TABLE NO. 40 


REPORT OF DEPARTMENT OF HIGHWAYS 


Statement of Receipts and Disbursements for the Period 
July 1, 1934, to June 30, 1936 

















Per- 
RECEIPTS 1935 1936 Total centage 
PWV Wen are ANG KG en eA ees ee ae $3,749,304.38  $4,090,024.26 $7,839,328.64 (ee 
County construction refunds........--- 2287 Zak. 12,000.00 34,752.10 32 
City construction refunds....---..------- 1,141.89 3,000.00 4,141.89 .04 
Miscellaneous refunds....-.----..---.------ 20 L726 5,202.43 7,919.69 07 
State: Cage Levi eee eee eee eee 48,379.75 8,836.69 57,216.44 .b3 
(GIO 82 eee ne ene te (ee es RL 926,600.29 1,085,290.55 2,011,890.84 Els el 
AUTO 1iGeMSe ate eter eee 169,116.26 165,888.94 335,005.20 3.12 
Common carrier ltéensen- = e-- 163,358.53 A i ee eh) 384,582.45 3.58 
Accounts receivables. --2-2.- == ----- 59,736.27 18,144.68 77,880.95 aes 
$5,143,106.73  $5,609,611.47 $10,752,718.20 100.00 
Advance to State by Government... -....-..-------------- 200,000.00 200,000.00 
$5,143,106.73  $5,809,611.47 $10,952,718.20 
DISBURSEMENTS 
General administrations... = $60,427.78 $90,393.28 $150,821.06 1.44 
County highway bond redemption... 23,857.50 5,378.50 29,236.00 -28 
Police’patrolnieh wa vo 24,135.18 2.8 baeUo 49,507.23 AT 
Public Service Commission depu- 

TiS el OS Eee ee ee ee 6,362.03 10,798.01 17,160.04 .16 
(ac faxereLuness so. ce rese eee ee eee 27,960.92 84,323.70 112,284.62 1.07 
Gas tax ac natn Stra tiOi. nese ee 443.47 3,064.69 3,508.16 .03 
Maintenance w Or kee. .2-5.-2ecse eee 617,784.47 675,726.06 1,293,510.53 12.32 
Surveys, plans, rights of way, etc... 200,505.08 220,140.19 420,645.22 4.00 
Equipment purchased22.- = 79,924.87 124,142.21 204,067.08 1.94 
Depreciation charged off on equip- 

bd a Corl 6h cee Rea te DER Deen oe Sos yy Si bow bn 248,047.64 299,078.81 2.85 
Reno plant operations...-.....-..-.-------- 50.3844.47 33,071,090 82,823.22 ats 
Division shop operations..........-------- 8,913.40 26,979.41 35,892.81 234 
Hizhway construcuione--. 2... 3,956,039.83 4372,951.98 8,328,991.81 19.29 
Accounts. receive Diese ee 59,056.56 16,637.51 75,694.07 ta 

$4,964,035.40 $5,541,027.64 $10,505,063.04 100.00 
Transferred to Revolving Fund.....- UD A Ot ees eee eee 12,452.02 
$4,976,487.42  $5,541,027.64 $10,517,515.06 

Italic figures denote eredit. 
TABLE NO. 41 
Federal Aid Allotments 

POD MAN DI ONS ewes eee eee cae eee ee See cee cena eee $3,527,276.18 
HO ee a aa ote ote ce ee eee aeons 953,436.78 
oO ef: cos AR Er On Pe ae pe (Baw ener Bee Are 5 AOR bere ee aetna 635,624.52 
GO Wee UN ee ecw ir enh heh AER ORE OE Unum LS aka Se PMG ne See cee 826,360.27 
ae a eg eee co cea Be See nee ee eae Seca eeeeece 947,623.25 
Fh OS Ga ee a ee eee Re oe wae we cee eee ener aes 956,576.00 
BEL Ar anid Cee a oes ihe beaten bee Sine Mop a ee Nie Nie aa Se eee eae e 948,318.00 
PUA piu ees eet oi Mae eg Lee Ob Sayh iese SUL ee ner ebay ee essen ee feet aaa ee arer 948,510.00 
1:93 Oe es eect eae a acer a 957,995.00 
SONI Vel eaten Fey gh sine ie tose eee se eee pee he een sare eee 960,375.00 
1:92 OPC Dicer CS re eas a ee ee eee 588,914.00 
SUG aa Bereta bla a econ oe tes weer eee ene ate See Sees ee 1,601,408.00 
1931 Unused portion Hawaii allotment.........-.---.--.----------- 4,288.00 
POS TACA GWA CES co Seek 5 lot eet cole. Sop nw eee aes eam tae eeduear saad seane 904,961.83 
T9395 Peer urbe re ie aoe see aes ces etna ae er ece 1,598,987.00 
A993 BoP Dee Ver ee ae ei ee sae 440,683.00 
1993% Reeula ks oe ek ee eee ee eee me eer ee 1,421,688.63 
MQ BSS Hr CT CTC yee ces a ee ee eee eee 1,575,756.00 
41 O84 National ReCONCIY .:ee.e-seeess eee eras eee eee 5,675,875.00 
10°35 IN CLO Ti Ee Cs Vie Ty ee a eee ee 2,844,481.00 
1:93 60 Seu are a eae eee ees 1,595,501.00 
ASSIS GS UT Pe 0S ee re 558,135.00 
1936 Works Program, highway...---.-.----------------------=-<---+---- 2,243,074.00 
1936 Works Program, grade crossing elimination........... 887,260.00 
oS Wed 20-9 bh ls geen me Skee meen erm eC ere eS ty PS ee 1,593,978.00 
A ar gh a: W meee alee ee ed ace ar Re eh Se Ap ee ee Sea $35,192,085.46 
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TABLE NO. 42 


Estimated Bond Redemption 


Redemption 

of principal 

Year each year 

CRE Ua sah Fee te ae al oe dae eee, he eS $90,000.00 
GA oj ee Oe Ne el See RE el oy ee oe, 100,000.00 
i lbs fede! 5 3. SN oa a oe Re Se Oe eee ae ee 60,000.00 
1D ee eee ae ee Se er ee. le. 
itt) ee ie or ee me eS | a 
UR Wie Foy. Need ta Vek ota ed ee ee ee 50,000.00 
YG Sees weet totes oe ene St 100,000.00 
Ae ee nee wt ae) tee ne oe 100,000.00 
Ron eae eae ie ee Pe ai Ts 100,000.00 
iN ALES eb Se SESS Tee eee oe ae 150,000.00 
LU ed | Merce ey EL VP cee Ra Sen 5 Soe eee 150,000.00 
DS hae een eet es eee Se 150,000.00 
i DS eA oh On SRS ee en ee eee 100,000.00 
Ch Re Os Bia See nk” tee 150,000.00 
OS eed een eee hn eee ee 100,000.00 
5 eh eats ae Sse ae aan Sen ee ares ee eee ee i 50,000.00 
TRA (3 ie Pa en AP CO? ane nee ree ae 75,000.00 
Bs CRE Ns eee eee ee, ee 75.000.00 
NE eee one ee meee. fe ey eee ns Ue 75,000.00 
1 eg ee eer es Sea ss Pe. 75,000.00 
DEE LS ES ites oe tctaiea a Sae ee 50,000.00 


Interest 
payments 

$654.15 
29,126.99 
17,920.48 
42,660.00 
25,640.00 
32,569.40 
31,750.00 
30,097.22 
28,814.59 
TT eared 
16,056.25 
14,487.50 
20,127.60 
25,250.00 
19,750.00 
16,500.00 
13,781.25 


Estimated 
license 
receipts 
$103,758.58 
102,410.32 
120,944.38 
153,888.10 
181,969.85 
209,231.02 
209,919.71 
229,839.32 
249,110.62 
296,530.03 
294,602.25 
294,532.90 
332,012.99 
299,700.18 
248,387.00 
263,511.00 
250,000.00 
250,000.00 
250,000.00 
250,000.00 
250,000.00 
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Estimated 
balance 
receipts 


$29,405.01 
111,228.10 
156,329.85 
126,661.62 

78,169.21 

99,742.10 
120,296.03 
122,557.81 
128,546.00 
130,045.40 
211,885.39 
124,450.18 
128,637.00 
197,011.00 
161,218.75 
164,562.50 
167,937.50 
171,250.00 
198,937.50 


$1,900,000.00 
1,800,000.00 
1,450,000.00 
350,000.00 











